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IDAHO MANUAL FOR BRIDGE EVALUATION
SECTION 1:

INTRODUCTION

1.1—PURPOSE

The ldaho Manual for Bridge Evaluation (IMBE) is written as a supplement to the AASHTO Manual for Bridge
Evaluation (MBE) Second Edition 2011. The IMBE is not intended to override information in the MBE; it is intended to
provide supplemental information specific to the State of Idaho. The section/article headings in this manual match the
section/article headings in the MBE. Gaps in the sequencing of sections and articles occur due to the MBE providing
sufficient guidance resulting in no need to provide supplemental information specific to Idaho.

1.4—QUALITY MEASURES
1.4.1—Introduction

In order to insure that Idaho’s bridges are being inspected and data is gathered in an accurate and consistent manner, it
is necessary to implement quality control and quality assurance plans. Accuracy and consistency of the data is important
since the bridge inspection process is the foundation of the entire bridge management operation. The accuracy and
consistency of the inspection and documentation is vital because it not only impacts programming and funding
appropriations, it also affects public safety.

These procedures are intended to maintain the quality of Idaho Transportation Department (ITD) bridge inspection
and load rating at or above a specified level. These are daily functions of persons performing safety inspections or load
ratings, including consultants. These procedures will provide for uniformity and consistency among the numerous
personnel responsible for bridge inspection and load rating.

1.4.2—Definitions

Bridge Asset Management Engineer (BAME) - ITD person in charge of the National Bridge Inspection Standards
(NBIS) program who has been assigned or delegated the duties and responsibilities for bridge inspection, reporting,
inventory, and load rating. The BAME provides overall leadership and is available to bridge inspectors, load rating
engineers, database managers, consultants, and equipment specialists to provide guidance. The BAME is responsible for
the bridge inspection program statewide.

Bridge Inspector - ITD personnel in charge of a bridge inspection team (NBIS Team Leader), is responsible for planning,
preparing, and performing field inspections. The Bridge Inspector is responsible for the overall management/supervision
of an inspection team composed of one or more inspectors. The Bridge Inspector assures that inspections within the
jurisdiction of the team are performed on-time and in accordance with the NBIS and ITD’s current policies and
procedures.

Bridge Inspector’s Reference Manual (BIRM) - An FHWA publication that explains the basic concepts of bridge
inspection and requirements of the National Bridge Inspection Standards.

Bridge Inspector Trainee - An individual who assists a Bridge Inspector with the inspection of a structure.
Consultant Bridge Inspector - Personnel hired by ITD to act as a Bridge Inspector on behalf of ITD.
Consultant Load Rating Engineer - Personnel hired by ITD to act as a Load Rating Engineer on behalf of ITD

Database Manager — ITD personnel in charge of maintaining and updating the central bridge files and the BrM™ Bridge
Management System in accordance with ITD’s current policies and procedures.

1-1
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Load Rating Engineer - ITD personnel responsible for determining the safe load-carrying capacity of a structure in
accordance with AASHTO Manual for Bridge Evaluation as modified by the Idaho Manual for Bridge Evaluation.

Manual for Bridge Evaluation (MBE) - AASHTO publication that serves as the standard and provides guidance in the
policies and procedures for determining the physical condition, maintenance needs, and load capacity of the nation’s
highway bridges.

Quality Control (QC) - Procedures put in place to maintain the quality level of a bridge inspection and load rating
program at or above a specified level.

Quality Assurance (QA) - An independent evaluation (through the use of sampling and other methods) to measure the
quality level of a bridge inspection and load rating program.

Underwater Bridge Inspection Diver - ITD or consultant personnel responsible for inspecting underwater elements of a
bridge. For safety reasons underwater bridge inspection divers shall work in teams of at least three. One member of the
team is designated as the “lead” diver. The lead underwater bridge inspection diver is responsible for documentation of
underwater bridge elements and reporting to the bridge inspector. The lead underwater bridge inspection diver assures that
inspections within the jurisdiction of the team are performed in accordance with the NBIS and ITD’s current procedures.

1.4.3—Quality Review Procedures for ITD Bridge Section Performed Inspections

Field Review

Review of field inspections by the Program Manager can be a most effective quality control measure. It can build a
strong communication link between the inspectors and the reviewer(s).

The BAME or ITD designee (i.e., someone familiar with inspection procedures and coding) will conduct spot checks
of Bridge Inspectors working in the field at least once every 24 months. At least three (3) bridges will be reviewed in the
field for each Bridge Inspector whom conducts more than 25 inspections per year (1 bridge will be reviewed for each
Bridge Inspector whom conducts more than 10 inspections per year). The field review may include the following as
determined by the BAME:

e truss bridge

e timber girder bridge

e steel girder bridge

e concrete girder bridge (pre-stressed or conventionally reinforced)
e bridge length culvert

These bridges may also include structures that are posted for weight restrictions. Other bridges that may be
considered include structurally deficient or functionally obsolete (SD/FO bridges), bridges programmed for
rehab/replacement, critical findings bridges, bridges with unusual changes in condition ratings (e.g., more than one
appraisal rating change from previous inspections), and bridges that require special inspections (underwater, fracture
critical, other special).

This field review will consist of the BAME assessing the correctness and completeness of the inspection, including
coding, elements and quantities, maintenance recommendations, and photos as required by ITD’s current procedures as
well as those needed to depict critical conditions, etc. This review should be done with the inspector(s) present so that any
improper coding or procedures can be discussed in the field and immediately corrected.

Office Review

The BAME or ITD designee (i.e., someone familiar with inspection procedures and coding) will review at least five
(5) bridge files at least once every 24 months, in the office to ensure the information collected during bridge inspections is
accurate, consistent, of the highest quality, and readily available. All documentation of inventory and inspection
information should be kept in an orderly and retrievable manner. The BAME will review for completeness and accuracy
and compare the files to previous inspection reports noting any significant changes.
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As necessary, the BAME will review the need to rotate inspection teams including consultants between the Districts.
1.4.4—Quality Review Procedures for Bridge Inspections Performed by Consultants

The BAME may delegate the Quality Review procedure of Consultant Bridge Inspectors working in their districts to
the Bridge Inspectors, to ensure the quality is acceptable. Consultants are responsible for internal QC/QA controls within
their own organization and should be aligned with the QC/QA procedures described in this manual.

Field Review

The Bridge Inspector will conduct spot checks of Consultant Bridge Inspectors working in the field at least once every
24 months. The Bridge Inspector will randomly choose at least five (5) bridges to review in the field for each Consultant
Bridge Inspector. These bridges will typically have been previously inspected by said Consultant Bridge Inspector. The
composition of these five bridges will be such that they represent a cross-section of bridge types inspected. It is strongly
recommended that they include one of each of the following:

e truss bridge

e timber girder bridge

e steel girder bridge

e concrete girder bridge (pre-stressed or conventionally reinforced)
e bridge length culvert

Two (2) of these representative bridges will include bridges that are posted for weight restrictions (if available in the
bridges area assigned to the Consultant Bridge Inspector). Other bridges to be considered may include structurally
deficient bridges, functionally obsolete bridges, bridges programmed for rehab/replacement, critical findings bridges,
bridges with unusual changes in condition ratings (e.g., more than one appraisal rating change from previous inspections),
and bridges that require special inspections (underwater, fracture critical, other special).

This field review will consist of the Bridge Inspector assessing the correctness and completeness of the inspection,
including coding, elements and quantities, maintenance recommendations, and photos as required by ITD’s latest policies
and procedures as well as those needed to depict critical conditions, etc. This review should be done with the Consultant
Bridge Inspector(s) present so that any improper coding or procedures can be discussed in the field and immediately
corrected.

Office Review

The Bridge Inspector and/or the Database Manager will review all consultant bridge inspection reports to ensure the
information collected during bridge inspections is accurate, consistent, and of the highest quality. Among items to be
reviewed are:

o the appropriateness of the identified BrM™ elements and their approximate quantities
e all necessary BrM™ element defects have been identified and properly coded

e the correlation between spread of BrM™ condition states and the NBIS coding

e work candidates, if needed, are present and appropriate

o load restrictions, if present, correlate with load rating and recommended posting

o all required photos are attached

e the “wearing surface/dead load” does not exceed “max wearing surface for load capacity” by more than %2 inch
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e all items necessary for accurate reporting to the NBI are properly coded
e any significant changes from the previous inspection reports
o file documentation is sufficient

e  bridge owner was notified of any critical findings and the follow up documentation was received to indicate the
critical finding has been resolved.

The Database Manager will make completed consultant bridge inspection reports readily available.

Disqualification
When the inspection review indicates that a consulting firm and/or Consultant Bridge Inspector continue to make the

same or similar mistakes, omissions, etc., ITD may implement disqualification procedures as follows:

Upon receiving notice of incorrect coding and significant findings, the Consultant Bridge Inspector shall address the
findings and prepare a report which explains the steps that will be taken to correct the problems to insure they will not be
repeated in the future.

The Consultant Bridge Inspector will be placed on probation and reviewed again in three months. This review will be
conducted by a team consisting of the Consultant Bridge Inspector, the (ITD) Bridge Inspector, and the BAME. A
member of the FHWA also may attend the review if they desire.

If the same or similar mistakes are found during this second review, the Consultant Bridge Inspector shall be given
notification that they will be disqualified if these problems are not corrected and avoided in the future, and placed on a
secondary probation period of three months.

The Consultant Bridge Inspector shall be reviewed again in three months by the reviewing team. If the same or
similar problems are found, the Consultant Bridge Inspector and/or consulting firm will be notified that they are hereby
disqualified for a minimum of two years.

A disqualified Consultant Bridge Inspector and/or firm may be re-qualified after the two-year period if they indicate in
their term agreement proposal how they have corrected their deficiencies, i.e. refresher training, change in personnel, etc.

Reasons for Disqualification
Typical reasons for disqualification can be, but are not limited to, the following:

e lack of proper contact with the bridge owner after finishing inspections in the area
e lack of proper follow-up with the bridge owner for critical findings

e failure to report significant deterioration or damage such as fractured load-carrying members, critical scour at
foundations, and vehicular impacts

o failure to perform bridge inspections and produce inspection reports on time
o failure to attend training provided by ITD
1.4.5—Quality Review Procedures for Load Rating

An initial rating will be done based on the as-built condition of the bridge for every state and local bridge in
accordance with AASHTO Manual for Bridge Evaluation as modified by the Idaho Manual for Bridge Evaluation and
AASHTO LRFD Bridge Design Specifications as modified by the Bridge Design LRFD Manual. Once the initial rating is
done the rating will be modified to reflect any changes in condition of the bridge or dead load applied. These changes will
be brought to the attention of the Load Rating Engineer by review of the bridge inspection reports.

The following procedures shall apply for all load ratings done by ITD personnel; procedures for consultants may vary
per the consultant agreement:
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Rater

All the data available for the structure to be load rated shall be collected and reviewed for completeness and accuracy.
The inspection report and photos will be compared to any plans or sketches to ensure they are for the bridge in place. The
load rating will be based on the current loads on the bridge. The rater will generate a computer file for the bridge and fill
outan ITD Load Rating Summary Form (LRS).

Checker

The checker will review all the available data for the bridge and check the rater’s conclusions for current loads. The
input for the load rating computer file will be confirmed by the checker and the file will be run to confirm the output. All
information on the LRS will be checked for completeness and accuracy. The computer file and LRS along with any
comments are returned to the rater for correction, or a stamp and signature.

QC/OA

Once the rater and checker have a completed checked rating, the computer file and LRS will be submitted to the
QC/QA person for review. The ITD Quality Assurance Checklist (internal ITD document only) will be filled out for the
load rating. If there are any comments, the rating goes back to the rater for correction. Once the QC/QA person
determines the computer file and LRS form are correct, the rating information is input into the BrM™ database, a hard
copy of the LRS form is put in the bridge file, and the computer model is put into use for the analysis of overweight permit
vehicles. Additional QC/QA information for the load rating analysis can be found in Section 6 of this manual.
1.4.6—Qualifications of Personnel

See Article 4.4 for detailed qualifications of personnel.
1.4.7—Personnel Files

Personnel qualifications are maintained in ITD central HR files. HR files contain:

e years, position title, and responsible duties
e training completed

o certifications/registrations
1.4.8—Continued Training Requirements

The Program Manager and Bridge Inspectors (ITD and Consultant) must take at least one training course every four
years. Training courses may be scheduled by the Bridge Asset Management Engineer as budget considerations allow.
Suggested topics include:

e any NHI training courses, these may be rotated over several inspection cycles to cover all topics
e  Bridge Inspection Refresher Training

e  Engineering Concepts for Bridge Inspectors

e  Safety Inspection of In-Service Bridges

e Fracture Critical Inspection Techniques for Steel Bridges

e Inspection of Ancillary Highway Structures

e  Underwater Bridge Inspection

e OSHA Confined Space Training
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e  Specialized Equipment Training
e other safety training
1.4.9—Reference Manuals and Publications
As can be true with any inspection, specific problems not covered in these general procedures may be encountered. If
that is the case, the inspector will want to refer to manuals which describe special inspection procedures and equipment

needs in greater detail.
Suggestions are:

Idaho Bridge Inspection Coding Guide

e FHWA Recording and Coding Guide for the Structure Inventory and Appraisal of the Nations Bridges

e AASHTO The Manual for Bridge Evaluation (MBE)

e NHI Bridge Inspector’s Reference Manual (BIRM)

e AASHTO Manual for Bridge Element Inspection

e FHWA Inspection of Fracture Critical Bridge Members

e HEC 18 Evaluating Scour at Bridges

e HEC 20 Stream Stability at Highway Structures

e HEC 23 Bridge Scour and Stream Instability Countermeasures Experience, Selection, and Design Guidance

e FHWA Guidelines for the Installation, Inspection, Maintenance and Repair of Structural Supports for Highway Signs,
Luminaries, and Traffic Signals

If the inspector does not find the guidance needed, the concern should be brought to the attention of the BAME.
Consultant Bridge Inspectors should contact the Bridge Inspector responsible for the area they are working in.
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SECTION 4:

INSPECTION

4.2—PROVISIONS TO SUPPORT THE NBIS REQUIREMENTS
4.2.2—Qualifications of Personnel

Responsibilities of Inspection Personnel may vary due to section needs and staffing availability. Duties not covered
by the CFR may be switched as necessary and new duties may be assigned as allowed in the ITD Human Resources
Employee Policy & Procedure Handbook.

4.2.2.1—Inspection Program Manager

The Bridge Asset Management Engineer (BAME) is the inspection program manager and meets all qualification
requirements specified in 23 CFR 650.309. The BAME is responsible for Idaho’s compliance with the National Bridge
Inspection Standards which include the inspections, load ratings, and scour evaluations of all bridges in Idaho. The
BAME is also responsible for the analyses of state bridges for over legal truck loads.

The BAME manages a staff which includes state bridge inspectors, load rating engineers, a special projects
engineer, and a bridge inspection equipment specialist. The BAME or designee also administers contracts with local
bridge inspection consultants, and load rating consultant engineers.

4.2.2.2—Inspection Team Leader

Staff Inspectors meet the qualification requirements for team leader specified in 23 CFR 650.309 and are responsible
for the inspection of state bridges. Staff Inspectors are centralized at the Boise headquarters and travel to their
respective areas.

ITD contracts with 7-10 consultants to inspect locally-owned bridges throughout the state. These contracts are
negotiated annually with qualified firms from ITD’s term agreement list. All consultants are qualified as team leaders
according to 23 CFR 650.309. The consultant inspection areas typically follow county lines.

Inspectors are responsible for the inventory, routine, fracture critical, underwater, complex, damage and all special
inspections of the bridges in their areas. ITD presently is a licensee of BrM™ and inspectors use this software for all
data collection and reporting. The state bridge inspectors are responsible for the consultant prepared inspection reports
of areas in their districts.

ITD contracts with a firm to perform the underwater inspections for all state and local bridges whose foundations
cannot be inspected and evaluated during a routine inspection.

4.2.2.3 — Bridge Inspector Trainee

The trainee position gives an individual the experience necessary to meet the requirements of team leader as
specified in 23 CFR 650.309. Experience is gained by successfully completing required training and assisting the team
leaders with performing routine, fracture critical, in-depth, and other inspection types. The inspector trainee, after
gaining experience, is also responsible for the inventory, inspection and reporting of the short-span bridges. These are
structures on the state system with lengths greater than or equal to 10 feet but less than or equal to 20 feet.

4.2.2.4—Bridge Inspection Equipment Specialist

The Bridge Inspection Equipment Specialist (BIES) is responsible for the operation and maintenance of ITD’s
under-bridge inspection truck (UBIT). This includes all maintenance, repairs and inspections of the boom and the UBIT
itself. The BIES shall maintain all records showing maintenance and inspections of the UBIT. This position also makes
sure all equipment required for inspections is maintained and is in working order. The BIES shall make
recommendation(s) for the purchase of new equipment.

The BIES is responsible for scheduling the UBIT with the state inspectors and consultant inspectors, making every
effort to coordinate the truck with the inspection due date. This position is responsible for scheduling the truck with
outside agencies and all contractual documents required by ITD for use of the truck, other equipment and additional
inspection personnel.




4-2 IDAHO MANUAL FOR BRIDGE EVALUATION

4.2.2.5—Database Manager

ITD uses an Oracle database with BrM™. The database manager is responsible for the accuracy and integrity of the
items required by the NBI, additional Idaho specific items, and element data for all bridges in Idaho. The database
manager is also responsible for the yearly update to the NBI of Idaho’s bridge data.

Additional responsibilities of this position include:

e creating reports for ITD management, other sections and outside agencies requesting bridge data
e testing new versions of the BrM™ software

e troubleshooting and responding to users’ questions regarding BrM™

e coordinate data from ITD and consultant inspectors

e assigning permissions to users for access to bridge data

e overseeing the Critical Findings process

e overseeing the posting & closing of bridges

e quality assurance of inspection reports

4.2.2.6—Load Rating Engineer

All new bridges must be load rated according the procedures described in this manual and Articles 0.3 and 0.4 of
the Bridge Design Manual. This as-built model provides a benchmark for future load ratings as the bridge deteriorates
over time. Overlays, improvements, and deterioration may trigger a new load rating. Bridges are analyzed for live load
carrying capacity.

ITD has a team of licensed engineers in BAM whose primary duties are load ratings. All meet the qualifications as
specified in 23 CRF 650.309(c). Responsibilities include modeling the bridge in the AASHTOWare Bridge Rating
program (BrR™), analyzing the results, troubleshooting errors, and providing rating factors for the required trucks. All
load ratings are checked by another engineer and QA’d before the electronic bridge model is finalized. Additionally, the
load rating engineer fills out a load rating summary sheet for the bridge file and prepares posting letters for the BAME’s
signature if load posting is required.

4.2.2.7—Special Projects Engineer

The special projects engineer has a variety of duties, including being the sentinel for the BridgeWatch™ system.
This person is responsible for evaluating and responding to alerts from the system, working with the contractor to ensure
that all scour critical and high risk unknown foundation bridges are in the system and advising the scour committee of
changes or adjustments necessary so that personnel can respond to alerts in a timely manner.

This position is responsible for maintaining the IMBE and ensuring that it is compatible with all updates to the
MBE. This position also is part of the load rating staff and may be assigned other duties of the section that have to do
with inspection, scour evaluation, and overweight permitting.
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4.2.3—Inspection Types

4.2.3.1—Inventory (Initial) Inspections

The inventory (initial) inspection is the first inspection conducted on a bridge by ITD. An inventory inspection must
meet all the requirements of a routine inspection (see Article 4.2.3.2) including all Structure Inventory and Appraisal
(SI&A) data and other relevant element level data necessary to determine the baseline structural condition.

An inventory inspection shall occur:
e following the construction of a new bridge

e when a structure previously under the jurisdiction of another agency is added to the state system or local/off system

New bridges or existing bridges added to the inventory (typically with jurisdictional change), not previously inspected
by ITD shall have an inventory inspection within a period of time determined by Table 4.2.3.1-1.

Table 4.2.3.1-1 Inventory Inspection Time Limit

New Bridges Existing Bridges
State Bridges 90 days 90 days®
Local Bridges 180 days 180 days®

& Consideration shall be given to inspecting these bridges at the same time as others in the area.
4.2.3.2—Routine Inspection

A routine bridge inspection is a regularly scheduled inspection that generally consists of visual observations and/or
measurements that are needed to determine the following:

e the physical and functional condition of the bridge
e changes from initial or previously recorded conditions
*  repairs or other services that may be needed

4.2.3.3—In-Depth Inspection

The purpose of an In-Depth Inspection is to assess bridge elements that are not easily accessible. Typically an In-
Depth Inspection requires special access equipment which includes, but is not limited to, climbing gear and the under-
bridge inspection truck (UBIT). Anytime a bridge element or a portion of the bridge requires further evaluation, analysis,
or investigation to accurately assess its condition, an in-depth inspection shall be performed. This inspection may involve
testing, monitoring, or conducting specific analyses of select bridge elements.

The in-depth inspection is typically performed:
e to obtain more sophisticated data

e to perform special testing

e to bring in experts to assess a particular problem
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4.2.3.4—Fracture Critical Inspection

A fracture critical member (FCM) is a steel member, in tension, that is not load path redundant. Fatigue is the primary
cause of failure in fracture critical members. Failure of a FCM has the potential to cause the bridge to collapse.

The purpose of a fracture critical (FC) inspection is to identify and record the location of FCMs and any problems or
potential problems at these locations in order to determine the safety of the structure. FC inspections provide a history of
cracking (time of initiation, rate of growth, etc.) that can greatly assist the engineer in determining the need and priority of
repairs and in estimating the remaining life of the bridge.

Fracture critical inspections are always done in conjunction with a routine inspection, the fracture critical inspection
schedule and follow up procedures are part of the routine inspection report.

4.2.3.5—Underwater Inspection

If the underwater portion of a bridge substructure or the surrounding stream channel cannot be inspected visually at
low water by wading or probing, it shall require an underwater inspection using divers or other appropriate techniques to
accomplish these tasks. An inspection team leader must be present for all underwater inspections.

4.2.3.6—Special Inspection

Special inspections are performed to monitor known or suspected deficiencies. Special inspection reports shall clearly
indicate what elements were looked at, what methods of inspection were used (visual, dye penetrant, ultrasonic, hands on,
etc.), and what was found. Bridges meeting the following criteria may have special inspections:

Fatigue-prone details on steel girder bridges: Fatigue-prone details are category E or E’ details and fatigue to these
details is typically caused by out of plane bending. Generally, the procedures for special inspections are the same as those
for fracture critical.

Other defects: These are defects that are identified by the inspection team leader where additional monitoring may be
needed. These defects should be documented in the inspection report and discussed with the BAME for concurrence to
perform special inspections.

There is no unique report for special inspections. Conditions are included in the appropriate BrM™ element
commentary. Repair recommendations are documented in the Maintenance Recommendations section of the report.

4.2.3.7—Damage Inspection
Damage inspections are unscheduled inspections required when a bridge has been damaged. A damage inspection
must be conducted by an inspection team leader.
A damage inspection can occur following:
e avehicle striking the bridge
e high water under the bridge
e asevere environmental event such as an earthquake or tornado
4.2.3.7.1—Damage Assessments
Following notification of potential damage to a bridge, the BAME may request an onsite damage assessment be
conducted by ITD personnel who are near the affected bridge. Damage assessors usually do not meet the requirements of
an inspection team leader but serve an important role because they are often the first-responder(s) for the Department.
Measurements and photographs of damage may be required so that the BAME can determine:
e whether or not to dispatch a bridge inspection team

e if a bridge should be closed or restricted until bridge inspectors can get to the site and inspect the damage

No official report is required. A phone call or email to BAM staff is sufficient documentation of a damage
assessment.
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4.2.4—Inspection Intervals
4.2.4.1—Inventory (Initial) Inspection Interval

The inventory inspection shall be conducted within 90 days of opening to traffic for new state bridges and within 180
days of opening to traffic for local bridges.

4.2.4.2—Routine Inspection Interval
See IMBE Article 4.2.3.2 for a description of routine inspections.

For structures meeting one of the following criteria routine inspections shall be conducted at regular intervals not to
exceed 12 months.

1. Acondition rating of 4 or less for at least one of the following NBI items:
a) Deck (Item 58)
b) Superstructure (Item 59)
c) Substructure (Item 60)
d) Culvert (Item 62)

2. Any structure may have a shorter inspection frequency when recommended by the inspection team leader and
approved by the BAME. The reason(s) for increasing the frequency will be documented in the inspection report in the
notes to the BAME

For structures meeting all of the following criteria routine inspections shall be conducted at regular intervals not to
exceed 48 months.

1. Structure must have condition ratings of 6 or greater (Items 58, 59, 60, 61, and 62).

2. The Inventory rating factors for the State’s Type 3 (27 tons), Type 3S2 (42 tons), and Type 3-3 (45 tons) legal loads
are all greater than or equal to 1.0.

3. Structure is open with no restrictions (Item 41 = A and Item 70 = 5).

4. Structure has spans of 100’ or less (Item 48).

5. Structure has load path redundancy (not fracture critical) (Item 43B & 44B #3, 9, 10, 13, 14, 15, 16, 17 or 00 types).
Structure design is not uncommon or unusual (Item 43B = 14 and 21) and has a proven performance history.
Complex bridges do not qualify for a 48 month frequency.

6. Minimum vertical clearance over the bridge roadway (Item 53) must be greater than 14’

7. Minimum vertical underclearance must be greater than 14’ when the bridge is over a highway (Item 54A = H and Item
54B > 14).

8. Structure has not been in service for more than 75 years (Iltem 27).

9. Structure does not include material types such as timber, masonry, aluminum, wrought iron, cast iron, and other
(Items 43A and 44A).

10. Structure has received an inventory inspection (if new) and at least 1 routine inspection approximately 24 months after
construction/rehabilitation was completed. The inventory (if new) and routine inspection(s) must reveal no major
deficiencies

11. Structure is not scour critical, does not require action to address scour, does not have an unknown foundation, and has
been evaluated for scour (Item 113 # 0-4, 6, T, or U).
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12. Structure has a maximum ADTT of 9800 trucks per day (Items 29 and 109).

13. Structure has not been determined by the Bridge Inspection Program Manager to need a frequency of two years or
less. If Bridge Inspection Program Manager sets a frequency of 2 years or less, this will be documented in the
“NOTES?” section of the inspection report.

For structures not meeting the criteria for a 12 or 48 month inspection cycle routine inspections shall be conducted at
regular intervals not to exceed 24 months.

4.2.4.2.1—Increases in Routine Frequency

If the routine inspection frequency of a bridge increases as a result of a change found during an inspection the next
routine inspection will be scheduled accordingly. If the routine inspection frequency increases in between scheduled
routine inspections as a result of a change in items such as scour code, new load rating, new posting status, or ADTT>9800
the next routine inspection shall be scheduled to be conducted within 12 months of recording the change in BrM. If the
next scheduled routine inspection was already planned to occur within the next 12 months the inspection shall be
conducted as scheduled. Changes to frequency should be documented in the bridge notes. Notes should include when the
change occurred (date), what caused the change, and the new date (MM/YY) of the next scheduled inspection.

Example 1: A bridge is on a 48 mo. frequency scheduled to be inspected in 23 months, the scour code is changed from
8 to U, causing the frequency to increase to 24 months. The next routine inspection will be moved up and scheduled to
occur in the next 12 months.

Example 2: A bridge is on a 48 month frequency scheduled to be inspected in 8 months, a new load rating is
conducted and the bridge is now posted, causing the frequency to increase to 24 months. The next routine inspection will
be conducted as scheduled in 8 months.

Bridges that are on a 48 month inspection and approaching 75 years in service (age) will be individually reviewed by
periodically running a query in the database for bridges 73-74 years old. On these bridges, the next scheduled routine
inspection will be adjusted to occur on or before the bridge reaches 75 years old. In addition its routine frequency will be
increased to 24 months or less as appropriate.

4.2.4.3—In-Depth Inspection Interval

In-depth inspections are typically conducted on a 48 month interval. The in-depth inspection frequency may be
increased to 12 months or 24 months at the recommendation of the inspection team leader with the approval of the
BAME. This increase in frequency should be based on the severity of the deterioration of key structural elements. The in-
depth inspection frequency may be reduced up to 96 months, with the approval of the BAME, if Deck (Item 58),
Superstructure (Item 59), and Substructure (Item 60) are all 6 or above. The reason(s) for changing the frequency shall be
documented in the inspection report in the Notes section. See Article 4.2.3.3 for a description of in-depth inspections.

4.2.4.4—Fracture Critical Inspection Interval

Fracture critical inspections shall be conducted at regular intervals not to exceed 24 months. See Article 4.2.3.4 for a
description of fracture critical inspections.

If the routine inspection frequency is increased to 12 months or less due to a fracture critical member having a
Superstructure (Item 59) coding of 4 or less, the fracture critical inspection frequency shall match the routine inspection
frequency. The fracture critical inspection may remain at a 24 month frequency even though the routine inspection
frequency has been increased provided the Superstructure is in fair condition (Item 59 > 4).
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4.2.4.5—Underwater Inspection Interval

Underwater inspections shall be completed at regular intervals not to exceed 60 months. See Article 4.2.3.5 for a
description of underwater inspections. All bridges shall be on a 60 month inspection cycle unless they meet one of the
following criteria for more frequent inspections:

1. If NBI Item 113=2 indicating that the bridge is scour critical, the underwater inspection frequency shall be set to 12
months.

2. If the inspector observes conditions that warrant monitoring at an increased frequency, the underwater inspection
frequency shall typically be set to 12 months upon approval of the BAME. These conditions may include but are not
limited to; evidence of substructure movement, significant deterioration or undermining in a primary underwater
element, significant stream migration, significant bank sloughing, or debris buildup.

A Special Inspection may be conducted in lieu of an Underwater Inspection to monitor a known deficiency in between
required 60 month inspections if the BAME deems it appropriate.

Anytime the inspector determines the inspection frequency needs to be changed, the reason shall be documented in the
underwater inspection report (an example underwater inspection report is included as Appendix 4.4) and discussed with the
BAME. If the frequency is unchanged, the date of the underwater inspection in which the frequency was set shall be noted
on the current underwater inspection report.

4.2.4.6—Special Inspection Interval
Special inspections fall into the following categories:

e Fatigue-prone details on steel girder bridges: Inspections on fatigue-prone details on steel girder bridges are typically
conducted on a 48 month interval. The inspection frequency may be increased to 12 months or 24 months at the
recommendation of the inspection team leader with the approval of the BAME. This increase in frequency depends
on the severity of the deterioration of the structural element(s) having fatigue-prone details. The special inspection
frequency may be reduced up to 72 months, with the approval of the BAME, if Deck (NBI Item 58), Superstructure
(NBI Item 59), and Substructure (NBI Item 60) are all 6 or above. The reason(s) for changing the frequency shall be
documented in the inspection report in the Notes section. See Article 4.2.3.6 for a description of special inspections.

e Other defects: With the approval of the BAME, a special inspection may be conducted in between scheduled
inspections to monitor a known defect.

4.2.4.7—Damage Inspection Interval

Damage inspections are scheduled as needed to assess damage to the bridge following an environmental or human
caused event. A damage inspection or damage assessment shall be conducted within 24 hours of reported damage. See
Article 4.2.3.7 for a description of damage inspections.
4.2.5—Inspection Procedures

4.2.5.1—General

ITD has adopted the numeric coding system in Recording and Coding Guide for the Structure Inventory and
Appraisal of the Nations Bridges (FHWA, December 1995) for NBI inspections. Element level inspections are conducted
in accordance with the AASHTO Manual for Bridge Element Inspection (AASHTO, 2013), and Idaho Coding Guide (ITD,
2014).

4.2.5.2—Inventory (Initial) Inspection Procedure

The effort and intensity should be sufficient to accurately document the baseline condition of all AASHTOWare

Bridge Management™ (BrM™) elements and NBI items. Traffic control and special access equipment, though not
typically used for an inventory inspection, may be required.
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The inspection team should have a set of as-built bridge drawings (if available) to refer to when performing the
inventory inspection. When bridge plans are not available, the inspection team shall take field measurements to complete
the inventory inspection.

An example of a completed Structural Inventory and Appraisal report is included as Appendix 4.5. A blank Inventory
Inspection form is included as Appendix 4.6

4.2.5.3—Routine Inspection Procedure

The inspection team shall provide all Structure Inventory and Appraisal (SI&A) data and other relevant element level
data needed to determine the structural condition in sufficient detail to clearly establish the bridge’s condition and to
ensure its continued safe operation.

The level of scrutiny and effort required to perform a routine inspection shall vary according to the structure’s type,
size, design complexity, and existing conditions. To provide a reasonable level of confidence in the safety of the bridge,
knowledge of the structure and good engineering judgment are necessary to determine those portions that shall receive
close-up scrutiny during a routine inspection.

Routine inspections are generally conducted from the deck, ground, and/or water levels. Typically ladders are
utilized and permanent work platforms or walkways may also be used, if present. Inspection of underwater members of
the substructure is generally limited to observations during periods of low flow and/or probing/sounding for evidence of
local scour.

If scour is occurring at foundations, in addition to documenting it with the scour defect, a detailed drawing of the
scour as it relates to the foundation shall be provided as part of the inspection report. Detailed pictures should also be
provided for documented scour issues.

Photographs shall accompany the inspection reports showing:

e bridge looking down roadway

e elevation view of bridge

*  posting signs (if applicable)

e any damage noted in the report

e anything that warrants further review by the BAME

In general, the more severe the issue, the more detail and photographs should be provided in the inspection report. An
example of a completed ITD Structure Inventory and Appraisal report is included in Appendix 4.5.

One channel cross section upstream of the bridge must be performed when the substructure or some portion of the
substructure is in the water during routine inspections. Channel cross sections shall be performed at least every four years.
If Item 113 = 2, a channel cross section shall be performed every two years. Certain circumstances, such as a flooding
event or shift in stream flow, may require that channel cross sections be performed more frequently.

A channel cross section is not required when:

1. Channel cross sections are performed as part of an underwater inspection.

2. The structures SI&A item 113 is coded a ‘9’ for being on dry land.

3. Substructure is unseasonably wet but the substructure is typically dry at the time of inspection and all substructure
elements can be inspected using surface techniques (e.g. visual, wading, probe, etc).

4. The bridge is a single span over a canal.
5. The structure has a constructed floor or full channel lining through it. This also includes pipes.
If the structure foundations are founded on rock and the probability of changes to the channel near the foundation are

low then the frequency of the cross section may be extended to 10 years at the discretion of the BAME (this will be
included in the channel notes). If not performing a channel cross section the inspector shall state the reason in the channel
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notes of the inspection report. This shall give inspectors in the future the information they need to determine whether or
not they are required to perform a channel cross section during the following inspection.

An example of a channel cross section is included in Appendix 4.1.
4.2.5.4—In-Depth Inspection Procedure

In-depth inspection reports shall generally contain sufficient detail to understand what elements were inspected at an
in-depth level, description of findings (including sketches and photos as appropriate), and any other pertinent information
to facilitate future inspections such as equipment and/or methods used to analyze and assess elements.

If an in-depth inspection is not done in association with a routine inspection and report it should be recorded on the
non-SI&A inspection form. A blank non-SI&A inspection form is included as Appendix 4.7.

4.2.5.5—Fracture Critical Member Inspection Procedure

The inspection intensity of all FCM’s during a fracture critical inspection should be sufficient to discover the onset of
fatigue cracking. The inspector must have a hands-on level of access to all FCMs. Prior to the inspection the inspector
should review the available information for the bridge such as the construction plans, sketches, specifications, shop
drawings, prior inspection reports, photos, etc. and consider the details present on the bridge along with the condition of
the FCMs.

Inspection for each FCM shall adhere to the following general procedures.

1. Visually inspect for cracks, rust, nicks, gouges, or impact damage.

2. Check for loose, bent, misaligned, un-even or un-evenly loaded members.

3. Check all bolted, riveted, or welded connections in tension areas.

4. Use mirrors or other equipment to check inside surfaces.

5. Check all connections at gusset plates, with emphasis on the first row (closest row to edge of plate).
6. Check for any welds, including plug, tack, or repair welds.

7. Check the flanges of the steel girders in tension areas where they change thickness or widths.

In addition to the general procedures, each FC bridge shall have unique procedures specific to the bridge which
contain information necessary to convey to an inspector preparing to perform an FC inspection. The unique procedures
describe additional steps in the inspection plan and are intended to mitigate significant risk factors associated with a
particular bridge.

The unique procedures summarize in the written narrative and where feasible by annotation on the drawings
identifying FCMs, the pertinent details and/or focus (emphasis) areas for the bridge. It is not necessary to list each FCM in
the narrative of the unique procedure, as other sections of the report contain this information. However, if one FCM is
especially severe then specific mention of that FCM and its particular concern might warrant specific mention in the
unique procedures.

Generally speaking unique procedures are brief and concise. On some bridges in very good condition with no known
defects or risk factors, unique procedures may not be applicable beyond a reference to the general procedures. Note this
accordingly on the form. In other instances, bridges in poor condition or bridges with several risk factors present will
contain several steps in the unique procedures to convey this information to future inspectors.

Potential risk factors for FCMs and their reference can be found in table 4.2.5.5-1; the table is not all inclusive but is
to be used as a guide to assess risk and to develop specific/unique inspection procedures.
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Table 4.2.5.5-1 Fracture Critical Risk Factors

Fracture Critical Risk Factor

Reference

Problematic Materials

Welded Structural Carbon Steel AASHTO M94 (ASTM A7)

BIRM page 6.3.iv & BIRM page 6.3.6

Welded Structural Silicon Steel AASHTO M95 (ASTM A94)

BIRM page 6.3.iv & BIRM page 6.3.7

Welded Structural Nickel Steel AASHTO M96 (ASTM A8)

BIRM page 6.3.iv & BIRM page 6.3.7

Welded "T-1" Steel AASHTO M270 Grade 100 (ASTM A514/A517)

FHWA Technical Advisory 5140.32

Fatigue and Fracture Prone Details

AASHTO Categories D, E, E'

BIRM page 6.4.33, AASHTO's LRFD & MBE

Problematic Details

Tri-axial Constraint

BIRM page 6.4.49

Cover Plates

BIRM page 6.4.51

Cantilevered suspended span

BIRM page 6.4.52

Insert plates

BIRM page 6.4.53

Out-of-plane bending

BIRM page 6.4.56

Pin and hanger assemblies

BIRM page 6.4.62, 10.7.1

Mechanical fasteners (bolt holes and rivets)

BIRM page 6.4.63

Flange Termination

BIRM page 6.4.64

Coped flanges

BIRM page 6.4.65

Blocked flanges

BIRM page 6.4.66

Nicks, gouges, notches, indentations

BIRM page 6.4.24 & 6.4.67

Poor Welding Techniques

Intersecting Welds

BIRM page 6.4.50

Field welds (patch & splice plates)

BIRM page 6.4.54

Plug Welds BIRM page 6.4.12
Intermittent or stitch welds BIRM page 6.4.55
Tack Welds BIRM page 6.4.12

Back-up bars

BIRM page 6.4.62

In Service Flaws

Impact damage to FCMs

BIRM page 6.4.24

Improper heat straightening

BIRM page 6.4.25

Indiscriminate welds

BIRM page 6.4.24

Secondary Fracture Critical Risk Factors

The bridge’s condition and traffic may constitute secondary fracture critical risk factors. These factors have the
potential to cause or exacerbate fracture critical risk factors listed in the table above. These factors should be considered
by the inspector when developing unique procedures for the bridge. Secondary factors are largely based on SI&A data
recorded elsewhere in the report. Generally they do not need to be specifically called out in the unique procedures unless
the inspector determines that there is valuable information to convey to future inspectors. Secondary factors include but

are not limited to:

e Load Restriction (NBI Item 41 # “A”) — Due to design or deterioration the bridge capacity is less than current legal

loads, may be subject to overloads, may exhibit fatigue damage

e Cold Service Temperatures — May cause steel to become brittle reducing tensile strength or cause shrinkage affecting
the geometry of bridge causing cracking or other damage, critical temperature depends on steel grade.
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e  Poor Superstructure (NBI Item 59 < 4) — Significant section loss in critical stress area. Minor fatigue or out of plane
bending cracks may be present in major structural elements.

e  Older Bridge (NBI Item 27 < 1980) — Fatigue, fracture, and toughness were not primary concerns when designing
bridges prior to the 1980°s. Material standards have become more stringent over time; there may be problematic
materials or problematic details that should be noted on these older bridges.

e Long Service Life (Years of service > 75) — In addition to material standards, these bridges have been subjected to
more loading cycles increasing the likelihood of fatigue issues.

e High ADTT (NBI Item 29 > 5000)— Bridge is subject to more loading cycles and potentially more overweight traffic
increasing the likelihood of fatigue issues.

e Retrofits and repairs — Has the potential to introduce problematic details and poor welding techniques, may be an
indication that the bridge has a history of structural problems.

Equipment
At a minimum the inspector should have a dye penetrant kit and magnifying glass on-hand. Lighting to ensure details

are visible may also be necessary on some bridges. Equipment necessary to access FCM’s such as ladder, UBIT or
climbing equipment should be listed on the FC report.

In some cases it may be appropriate for the inspector to recommend using additional NDT equipment such as
magnetic particle, ultrasonic, eddy current, acoustic emission, and radiography to evaluate a detail, particularly if there are
known defects or past history of problems with the detail on the bridge. Additional NDT equipment usually requires
additional supporting resources such as a generator or personnel with expertise using this equipment. Additional NDT
testing shall be at the discretion of the BAME.

The recommendation for additional NDT testing should be in the NOTES section of the routine inspection report. If
additional NDT testing is necessary for future FC inspections in order to monitor an issue, the bridge’s unique procedures
should describe where (what portion of the FCM) and at what frequency (how often) these defects are to be inspected with
these additional tools. This is to inform future inspectors of the tools they will need to properly evaluate the FCMs on the
bridge during future FC inspections.

Fracture Critical Report
An annotated Fracture Critical Inspection Summary form can be found in Appendix 4.2, an example Fracture Critical
Inspection Report can be found in Appendix 4.3. At a minimum the FC report should include:

e aschematic of the superstructure with all FCM’s and unique features (if feasible) identified

e equipment required to properly access and assess FCMs (access equipment required is a dropdown menu on FC
summary)

e  Sketches or annotated design plans showing FCM members to be visually monitored over time
e  Adescription and condition of each FCM inspected
e  Procedures necessary to inspect FCMs including:

o areference to the general procedures of article 4.2.5.5

e any procedures to monitor risk factors listed in table 4.2.5.5-1

e any hazards or other challenges to properly access FCMs
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4.2.5.6—Underwater Inspection Procedure

Each underwater inspection has procedures that are unique to the bridge as part of the inspection report. Procedures
should include:

* adescription of underwater elements to be inspected

*  scour countermeasures, if any, to be inspected

* inspection methods, frequencies, other scheduling considerations
e equipment needed for the inspection

*  access points

* hydraulic features affecting the structure and/or inspection

e risk factors

At the conclusion of every dive, the diver must go over the inspection findings with the team leader in order to verify
that the notes taken by staff on the surface are a correct representation of what the diver found. The diver should also go
over all underwater photos, making sure that the photo numbers and descriptions are correct.

One channel cross section upstream of the bridge shall be performed on each underwater inspection. An example of
an underwater inspection report is included as Appendix 4.4. An example of a channel cross section is included in
Appendix 4.1.

4.2.5.8—Damage Inspection Procedure

The scope of damage inspections varies widely depending on upon the extent of the damage, the volume of traffic
encountered, the location of the damage on the structure, and documentation needs. At a minimum, photographs and
measurements shall be taken to show the extent of damage.

The inspector shall obtain sufficient information for the BAME to accurately assess the condition of bridge and
determine a course of action. Potential courses of action include but are not limited to:

e placement of emergency load restrictions
» partial or full closure of the bridge to traffic
*  repairs

For scour critical bridges, ITD utilizes a proprietary alert system BridgeWatch™. BridgeWatch™ takes rain, snow,
and stream gauge data into account to determine when there is a potential for high flows. If it is determined that a high
flow has occurred or is occurring at a scour critical bridge, a damage assessment (see Article 4.2.3.7.1) or inspection may
be required to assess possible damage.

A damage inspection should be recorded on the non-SI&A inspection form. A blank non-SI&A inspection form is
included as Appendix 4.7.

4.2.5.9—Critical Deficiency (Finding) Procedures

4.2.5.9.1 —Critical Finding Definition

A critical finding is any one or more of the following conditions:

1. A maintenance recommendation with an emergency priority assigned by the bridge inspector
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2. Any of the following NBI items are a 2 or less:
a) Item 58 (Deck)
b) Item 59 (Superstructure)
c) ltem 60 (Substructure)®

3. Any of the following NBI items are a 3 or less:
a) Item 61 (Channel and Channel Protection)
b) Item 62 (Culverts)

4. Item 41 (Structure Status) = B
5. Any event causing immediate concern to the traveling public, e.g., a bridge hit, flood, earthquake, etc.

6. When a bridge has a significant structural problem that requires an emergency load restriction, lane closure,
bridge closure, or if a bridge has failed.

4.2.5.9.2—Critical Finding Reporting

The Inspection Team Leader shall notify the bridge owner/district personnel of all critical findings immediately. Due
to the urgent nature, notification may be initially done through a phone call, meeting, or an email. However, formal
notification shall occur shortly thereafter by completing and sending a Local Agency Communication Verification (see
Appendix 4.8 for blank form) to local bridge owners or a Critical Finding Communication (see Appendix 4.9 for blank
form) to appropriate ITD personnel. The purpose of these forms is to provide added visibility and attention for bridge
owners/district personnel so that they can quickly and diligently take actions to resolve. Typically the Local Agency
Communication Verification will be shared and signed at the initial meeting with the bridge owner.

A complete list of highway officials is contained in the Directory of Idaho Government Officials published yearly by
the Association of Idaho Cities, www.idahocities.org

In addition to completing these forms, the following information shall be documented in the Notes section of the
inspection report:

1. abrief summary of the critical finding

2. contact information for the bridge owner representative (name, title, phone number, etc.)

3. date of conversation with bridge owner representative

4. brief summary of interim actions that were/are to be taken, e.g., bridge closure, lane restriction, load posting
5. assign a priority (2 days, 10 days, 30 days)

The inspector shall inform the bridge owner or district personnel that the Bridge Asset Management office must be
notified when repairs are completed.

4.2.5.9.3- Emergency Notification to Police and Public
If the inspector determines that there is an immediate danger to the traveling public, state or local law enforcement

and the BAME shall be contacted immediately. The bridge shall be closed. If the bridge is owned by the state, it shall be
closed in accordance with the ITD Maintenance Manual, Article 322.03.

' If Item 60 is a 2 because Item 113 (Scour Critical Bridges) = 2: An initial Critical Finding notification shall be made.
Subsequent Critical Finding notifications shall be made every five years, rather than yearly. The bridge shall be monitored
with BridgeWatch™, an online scour critical bridge monitoring system.
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4.2.5.9.4 — Critical Finding Procedures for ITD Maintained Structures

When a critical finding(s) is discovered during the inspection of a state-owned structure, the following procedure shall
be followed:

1. Notification: In addition to the immediate notification described in Article 4.2.5.9.2, a completed Critical Findings
Communications form shall be sent to the District Engineer and Maintenance Engineer within 24 hours of discovery
of the critical finding. Copy the BAME and the Database Manager when sending Critical Findings Notification
Forms to the Districts.

2. Action: The District Engineer or designee shall be required to perform the necessary actions within the prescribed
timeframes on the form. A representative from the District is required to notify the Database Manager when proper
action has been taken. Once BAM is notified, the BrM™ database shall be updated to reflect the current bridge
condition.

3. Follow Up: If BAM is not notified that necessary actions were taken within the required timeframes, the District shall
be contacted again by either e-mail or phone. The bridge shall be added to the Critical Deficiency Tracking System
and continue to be monitored. If after two attempts BAM is unable to obtain confirmation from the District Engineer
or designee that the necessary actions were taken, then the BAME will escalate the matter to the Chief of Operations.

All correspondence between the District and the Bridge Asset Management office should be documented in the bridge
file. The date and brief summary of repairs that were made, or are scheduled to be made, shall be documented if it is not
detailed in the correspondence.

The BrM™ Database Manager shall forward copies of the critical findings inspection reports and local agency
communication verifications to the Bridge Asset Management Engineer, the Bridge Design Engineer, and the FHWA
Division Bridge Engineer monthly.

4.2.5.9.5 - Critical Finding Procedures for Locally Owned Structures

When a critical finding(s) is discovered during the inspection of a locally-owned structure, the following procedures
shall be followed:

1. Notification: In addition to the immediate notification described in Article 4.8.1.4.2, a completed Local Agency
Communication Verification form shall be sent to the local agency within 24 hours of discovery of the critical finding.
Copy the BAME and the Database Manager when sending Critical Findings Notification Forms to local agencies.

2. Action: The local agency shall be required to perform the necessary actions within the prescribed timeframes on the
form and contact the Database Manager when proper action has been taken. Once BAM is notified, the BrM™
database shall be updated to reflect the current bridge condition.

3. Follow Up: If the local agency fails to notify BAM within the timeframes identified above, a follow-up letter shall be
sent by the BAM Engineer. At this point the bridge shall be added to the Critical Deficiency Tracking System. If the
local agency fails to notify BAM within 5 business days that corrective action has been taken, a second follow-up
letter shall be sent by the Chief Engineer or designee. This letter shall inform the local agency that Federal and State
funds may be suspended until appropriate corrective actions are taken. The FHWA Division Administrator and
LHTAC shall be copied on the letter in addition to appropriate ITD personnel. Additionally, the appropriate ITD
District Engineer shall be contacted and either he/she or designee shall follow-up with local highway agency
personnel and offer assistance to get proper action taken.

4.2.5.9.6 — Critical Findings Tracking System

ITD shall maintain a system that tracks all critical findings. When a critical finding has been resolved, the tracking
system shall be updated to indicate the critical finding has been closed. A historical record of resolved critical findings
shall be maintained in order to track the types of critical findings found and to identify other bridges which may have
similar structural details. At the discretion of the Program Manager, inspection of other bridges with similar structural
details may be scheduled to verify that the critical finding is isolated to the identified bridge(s).



SECTION 4: INSPECTION 4-15

4.2.5.10—Procedure for Scour Evaluation of Bridges Recently Added to the Inventory

As part of federal requirements, all new bridges designed and constructed with federal funds must be assessed for
their scour vulnerability during the design phase according to HEC 18 and therefore are assumed to be low risk for failure
due to scour, i.e. Item 113 = 8 unless inspection findings show otherwise. For new non-federal aid bridges and existing
bridges recently added to Idaho’s inventory the following process will occur:

e At least once every two months, the Special Projects Engineer will obtain a report from the bridge inspection
database of all bridges that haven’t been evaluated for scour, i.e. Iltem 113 = 6.

e This set of bridges will be screened according to the flow chart located in Appendix 4.10 and a new code for Item
113 may be assigned.

e If the Scour Committee is unable to properly assess the bridge, it will be assigned to a consultant engineer for a
complete scour evaluation.

Assessments that can be done by the Scour Committee will be completed within 90 days of the database inquiry. In
an effort to control costs and understanding that site visits to a bridge are best performed at certain times of the year, ITD
anticipates that a consultant evaluation can take up to one year after the initial screening by the Scour Committee. Bridges
that are being evaluated for scour by a consultant will be considered scour critical and added to the BridgeWatch™ system
until the evaluation is completed.

4.2.5.11—Unknown Foundations Procedure

ITD utilizes all its resources, e.g., plan archives, inspection files, design files, and local highway district contacts to
locate plans for each bridge in the inventory. However in some cases, primarily with local bridges, plans cannot be
located. Without foundation drawings, appropriate calculations for scour evaluations cannot be made. Item 113 (Scour
Critical Bridges) is coded a U for bridges with unknown foundations. This coding is primarily used when it cannot be
determined if a bridge’s foundations are spread footings or piles. If the foundation type can be determined by routine or
underwater inspection, Item 113 shall be changed to the appropriate code.

ITD has developed a flow chart (see Appendix 4.11), based on a select number of NBI items, to determine whether an
unknown foundation bridge is at high or low risk for failure during a flooding event. A bridge is categorized as low risk if
it has performed well, has a low ADT, short detour length and has no history of significant scour related problems. High
risk infers that the bridge has performed satisfactorily, but because of ITD defined criteria and experiences, a higher level
of scrutiny is needed.

The risk category for an unknown foundation bridge is based on the following NBI items:

e |tem 71 - Waterway Adequacy

e Item 61 - Channel and Channel Protection

e |tem 45 - Number of Main Spans

e |tem 46 - Number of Approach Spans

e Item 19 - Detour Length

e Item29-ADT
Failure risk for unknown foundation bridges with four or more spans shall be determined by the scour committee on a

case-by-case basis since potential risk factors for multi-spans may not be adequately represented in the above NBI items.
A plan-of-action (POA) shall be developed for all unknown foundation bridges. BrM™ is the Department’s filing

location (electronic only) for scour POA’s. Each POA shall be electronically linked to the bridge record in BrM™. Al
other scour related documents (if applicable) shall be retained in the bridge file.
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High Risk
A bridge shall be categorized as high risk if it meets one of the following criteria:

1. The bank and/or protection is undermined or if overtopping of the bridge deck is possible (Waterway Adequacy or
Channel Protection < 5).

2. The bridge has 2 or 3 spans, bank and/or protection is beginning to slump or erode, and overtopping is a slight
possibility (Waterway Adequacy and Channel Protection < 7).

3. The bridge has one span, bank and/or protection is beginning to slump or erode, overtopping is a slight possibility,
ADT is greater than 100, and the detour length is greater than 10 miles (Waterway Adequacy and Channel Protection
< 7 and Detour Length > 10 and ADT > 100).

4. The Scour Committee has determined that exhibited scour warrants High Risk monitoring. Undermining is minimal
and foundation type is unable to be determined.

High risk unknown foundation bridges shall be monitored on the BridgeWatch™ system in addition to their routine
and/or underwater inspections at frequencies specified in Article 4.2.4.2 — Routine Inspection Interval and Article 4.2.4.5
— Underwater Inspection Interval

A high risk POA is similar to those for bridges determined to be scour critical. At a minimum, each high risk bridge is
monitored in BridgeWatch™. BridgeWatch™ utilizes real-time data to continuously monitor bridge sites for local
conditions that may increase the likelihood of a scour event occurring (high stream flow, heavy rainfall, etc.).

In addition to BridgeWatch™, additional monitoring occurs during routine and underwater (if applicable) inspections
and after major flood events. The bridge inspector shall review high risk bridge POAs with the bridge owner(s) at least
once every five years or more frequently if significant scour is observed by the inspector. Inspectors shall review and
consider the POA as they perform bridge inspections.

Based on information in bridge inspection reports and feedback from bridge inspectors and bridge
owners/maintenance personnel, the Scour Committee may make recommendations to the bridge owner for:

e foundation investigation
e countermeasure installation
e programming for bridge replacement (usually if significant scour occurs or recurs frequently)

Low Risk

Low risk unknown foundation bridges shall be monitored by routine and/or underwater inspections at frequencies
specified in Article 4.2.4.2 — Routine Inspection Interval and Article 4.2.4.5 — Underwater Inspection Interval.

The POA for a low risk bridge shall describe an ongoing monitoring plan. Monitoring typically occurs during routine
biennial inspections and after major flood events. The POA shall be sent to the bridge owner once every five years.
Inspectors shall review and consider the POA as they perform bridge inspections. Inspectors may make a recommendation
to the Scour Committee to re-assign a low risk bridge to high risk if field conditions warrant. The inspection report shall
document findings and other pertinent information that the Scour Committee should consider for reassignment.

Additional Information:

e FHWA memo 1/9/2008: Technical Guidance for bridges over waterways with unknown foundations

e FHWA memo 6/3/2009: FAQs - Bridges over waterways with unknown foundations

e FHWA memo 10/29/2009: Additional Guidance for assessment of bridges over waterways with unknown foundations
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4.2.5.12 — Procedure for Scour Critical or High Risk Unknown Foundation Bridges Over Canals

Bridges over irrigation canals that have been determined to be scour critical or a high risk unknown foundation shall
not be placed on BridgeWatch. Inspection frequency and Plan of Actions will be the same as other scour critical or high
risk unknown foundation bridges. BridgeWatch utilizes the bridges drainage basin to determine if an over-threshold
rainfall or snowmelt event is occurring. Canals have no natural drainage basin so an alert will never occur.

4.3—NONREGULATORY INSPECTION PRACTICES
4.3.6—Complex Bridge Inspections

Complex bridge inspections are required on bridges that include details such as moving parts, cable suspension, or
eyebar-chain suspension systems. These complex details require individual inspection procedures that are not typically
inspected with sufficient scrutiny in the routine inspection. The complex bridges in Idaho and their inspection procedures
are included in below. Complex bridge inspections shall be on the same inspection frequency as routine inspections.

The Code of Federal Regulations [CFR 650.313(f)] requires state agencies to “ldentify specialized inspection
procedures and additional inspector training and experience required to inspect complex bridges according to those
procedures.” Inspectors should review the inspection procedures specific to a complex bridge prior to completing an
inspection on these bridges. ITD does not maintain a special staff for inspection of complex bridges. The procedures for
all complex bridges inspected by ITD are linked in BrM™,

4.3.6.1—Movable Bridges

Idaho has the following lift bridge:

Snake River (Br. Key 10360), US 12, in Lewiston at State Line

This is a border bridge shared with Washington. Washington Department of Transportation is responsible for the
development of inspection procedures and inspection of this bridge.

4.3.6.2—Suspension Bridges

Cable suspended structures contain fracture critical members and fatigue-prone details, and the inspection of those
components are specifically covered in those types of inspections. The intent of the inspection of these complex details is
to identify the structural geometry and the different load paths in order to assure that the structure is functioning as
originally designed. The two distinct load paths consist of the cable suspension system back to the cable anchorages,
along the stiffener truss, and down the interior piers. Over time, the cable suspension system shall relax or the interior
bents can settle, transferring more of the load into these components. This inspection shall assess whether that load
transfer is still within tolerable limits.

Idaho has the following suspension bridge:

Dent Bridge (Br. Key 20295), N. Fork Clearwater River, STC 4783, 8.8 N. 3.7 E. Orofino

4.3.6.3—Cable-Stayed Bridges

Idaho does not have any publicly owned cable-stayed vehicular bridges.

4.3.6.4—Tied Arch Bridges

ITD does not consider these bridge types to be complex. Follow routine and applicable fracture critical inspection
procedures.
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4.3.6.5—Prestressed Concrete Segmental Bridges

ITD does not consider these bridge types to be complex. Follow routine inspection procedures.
4.4—REFERENCES

Code of Federal Regulations

AASHTO Manual for Bridge Evaluation Second Edition, 2014

FHWA manual “Inspection of Fracture Critical Bridge Members” (FHWA-IP-86-26)

The “*Recording and Coding Guide for Structure Inventory and Appraisal of the Nation’s Bridges,”’

December 1995, Report No. FHWA-PD-96-001, http//www.fhwa.dot.gov//bridge/mtguide.doc
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APPENDIX 4.1 EXAMPLE CHANNEL CROSS SECTION
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APPENDIX 4.2 ANNOTATED FRACTURE CRITICAL INSPECTION SUMMARY

IDAHO TRANSPORTATION DEPARTMENT
FRACTURE CRITICAL INSPECTION REPORT

FRACTURE CRITICAL BRIDGE

INSPECTION SUMMARY SHEET
Features NBI 6A Equipment Required Dropdown Menu:
Bridge Key: 5 digit bridge key Stepladder
S N S b ith mil Ladder
tructure Name truc_ture num er_W|_t mi epost Extension ladder
Owner: Adminstrative Jurisdiction Climbing equipment
Route: NBI 7 Under Bridge Inspection Truck (UBIT)
Milepost: NBI11 Scissor Lift _
Other (please specify)
Equipment Required: dropdown menu
Preparation Notes: May include traffic control, access requirements, whom to notify for upcoming inspections

Inspection Procedures: (Should be specific to the bridge and discuss relevent risk factors)

Includes relevent risk factors from IMBE table 4.2.5.5-1 , hazards or other challenges to properly access FCM's, or anything else unique to inspecting
this structure. General procedures listed in IMBE article 4.2.5.5 do not need to be listed here.
FCM Types:
Two Girder System
Splice Plates
Floorbeams
Box Beams Fabrication Methods:
Rigid Frames Rolled
Truss Tension Members (horizontal, vertical, diagonal) Riveted
Connection Pins Bolted
Arch Tension Members (horizontal, vertical, diagonal) Welded
Pin and Hanger Assemblies Forged Eyebars
FCM Per
FCM \ / Span and
Location FCM type (Fabrication Method), optional decription Type
Span 1 Horizontal truss tension members (bolted), bottom chord LO-LO' 8
Vertical truss tension members (riveted) 6
Diagonal truss tension members (weldeg) 4
Gusset plates (rolled), interior & e}te/rior 16
Floor beams (bolted), FBO~FB4 5
(@)
Span 2 Diagonal truss tension members (forgéd eygbal Vcho;él LO-LO' 4
Vertical truss teps/ n mempk 2
Gusset pidtes Welded\@ 4
/Go/nnec%a‘%rolled 6
_Floor be@ | FB5<FB7 3
Span 3 Two- glrgefsystem Araed) Wth pilepost girder 1 (left) & 2 (right) 2
@}?Ilce  piétes (bolted) 2
%‘\d h}ar(er assemblies (welded) 2
Span 4 Horizontal arch tené\@n mefﬁlber (bolted), bottom chord tie girder, 1 (left) & 2 (right) 2
Cable supportsztems (Other - wire strand), vertical suspenders #1-9 18
Floorbeams (welded), LO-L10 11

Note: FCM = Fracture Critical Member

*Fracture Critical Inspections are always done in conjunction with a routine inspection. Please see corresponding routine inspection report for
FC inspection frequency, next scheduled inspection, and any follow up procedures.
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APPENDIX 4.3 EXAMPLE FRACTURE CRITICAL INSPECTION REPORT

IDAHO TRANSPORTATION DEPARTMENT
FRACTURE CRITICAL INSPECTION REPORT

FRACTURE CRITICAL BRIDGE

INSPECTION SUMMARY SHEET
Features Payette River Inspection Date: XXIXXIXXXX
Bridge Key: 26680 Drawing #: 17195
Structure Name X993080 100.32
Owner: Boise County
Route: Boise Street
Milepost: 100.320
Equipment Required: Climbing gear, ladder, scaffold
Preperation notes: Climbing equipment needed to access floor beams

Inspection Procedures: (Should be specific to the bridge and discuss relevent risk factors)

1 Inspect according to General procedures in IMBE 4.2.5.5.

2 Bridge is >100 yrs old with unknown design load, unknown history of vehicle loading, unknown steel alloys in tension members.
3 Emphasis on the eyebars - particularly the forged area around the eyebar head and shank looking for cracks.

4 Check the misaligned eyebars for evidence of substructure movement, impact damage, and/or unitended force reversal.

5 Emphasis on the misaligned eyebars as they may cause uneven and excessive loading on adjacent members.

6 Check pins for signs of wear and corrosion. Recommend UT on a sample of pins periodically to check for internal flaws.

7 Check spacers on pin assemblies to ensure members are being held in their proper positions.

8 Emphasis on the misaligned pin. This is creating a single shear (double the intended load) concentration on the pin.

FCM Per
FCM FCM Type Girder or
Location )
Truss Line
Span 1 Horizontal Truss Tension Members (forged eyebar), LO - L7 10
Span 1 Diagonal Truss Tension Members (forged eyebar) 12
Span 1 Floorbeams (rolled) 4
Span 1 Connection Pins (rolled) 13
Span 2 Horizontal Truss Tension Members (forged eyebar), LO - L7 10
Span 2 Diagonal Truss Tension Members (forged eyebar) 12
Span 2 Floorbeams (rolled) 4
Span 2 Connection Pins (rolled) 13

Note: FCM = Fracture Critical Member

*Fracture Critical Inspections are always done in conjunction with a routine inspection. Please see corresponding routine inspection report for FC
inspection frequency, next scheduled inspection, and any follow up procedures.
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APPENDIX 4.3 EXAMPLE FRACTURE CRITICAL INSPECTION REPORT

BK# 26680

X993080 100.32
PAYETTE RIVER
PRATT PONY TRUSS
2 SPAN, 182 FT TOTAL
MAX SPAN 91 FEET

West

| East
Abutment Span 1 Span 2 Abutment
Fixgd rk])ezgrings ELEVATION  “Fixed bearing
at both abutments nts continuous truss connection
ur U2 U3 U4 Us  Us
] ] ] ] L7
LO L2 L3 L4 L5
floor beam
(typical)
TRUSS NAMING
CONVENTION
nts Legend

Fatigue cracking
in deck

Fatigue crackin
g g Lo

in deck

Local deck crushing
and fatigue cracking
covered with steel
plate (35" thk x 4 x 4)

/
no%

m==m Tension Member (FCM's)
=== Compression Member
w=mm Zero Force Member

Notes:
1) Each connection is a pinned
connection. No Gusset Plates.

DOWN STREAM (DS)

L7\-0

L7 pin pulled out half way

UP STREAM (US)

PLAN
nts
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APPENDIX 4.4 EXAMPLE UNDERWATER INSPECTION REPORT

IDAHO TRANSPORTATION DEPARTMENT
UNDERWATER INSPECTION REPORT

Bridge Key: 19796 Structure Name: 99773A 1.71
Feature Intersected: Boise River; N. Channel Location: 0.7 S. 3.0 W. Eagle
Facility Carried: Linder Road Admin Jurisdiction: 0101 ADA COUNTY HWY DISTRICT
Macs Seg: 002570 Milepost:  001.692 District: 3
Latitude: N 43° 41’ 15" Longitude: W 116° 24’ 49" Oowner: ADA COUNTY HWY DISTRICT
County: 001 ADA Year Built: 1992

INSPECTION INFORMATION AND PROCEDURES

Proposed UW Insp. Freq: 60 months Previous UW Insp. Freq: 60 months Previous UW Insp. Date:  8/26/2013

Reason for Proposed Change
to UW Insp. Freq:  N/A

Items to Inspect:  Bent 3

Foundation Type:  Steel piles

Scour Countermeasures: ] Yes [X No If Yes, Describe:

Structural Details:  Reinforced concrete footings supported by steel piles

Plans Available: [ ] General Plan and [] Substructure Unit [l Repair/Rehabilitation [] NoPlans
Elevation Details Drawings Available

Hydraulic Features & Characteristics: No significant hydraulic features at this bridge.

Inspection Method:  [X] Wet/Dry Suit [1 Scuba [] surface Supplied Air [] other

Comments:
No Comments

Inspection Level:  [X] Levell XI Levelll [ Levell

Comments: | Level | inspection over 100 percent of each underwater element. Level Il inspection over 10 percent of each underwater
element.

Specialized Equip:  None required

Flow control located upstream or immediately downstream of structure? [X] Yes [] No
Contact to flow control agency required to adequately inspect structure? [ ] Yes [X No

Flow Controlling Agency:  Lucky Peak Dam

Contact:  Park manager

Phone: (208) 343-0671

Bridge Contact:
Phone:
Team Leader (Print & Sign): Inspection Date:  8/26/2017
RPT_10/2014 1lof3
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IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 4: INSPECTION
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IDAHO TRANSPORTATION DEPARTMENT
UNDERWATER INSPECTION REPORT

Bridge Key: 19796 Feature Intersected: Boise River; N. Channel
Diver 1 (TL): Diver 3:
Diver 2: Diver 4:

Diving Hazards:

Debris [0 Yes X No
Swift Current 1 Yes X No
Black Water [0 Yes XI No
Deep Dive [0 Yes X No
Constricted Waterway [0 Yes X No
Soft/Unstable Channel Bottom/Banks 1 Yes X No
Watercraft/Vessel Movements [ Yes X No
Other: [ Yes X No
Describe Diving Hazards:
Boat Required: [] VYes X No
Access/Launch Site:  North shoreline
Waterline Ref. & Elev:  Bottom of cap at Bent 3 (Assumed 100.0 feet)

Distance to Waterline: 4.2 ft Waterline Elevation:  95.8 ft

Time SpentonInsp:  1hr

Air Temp:  65°F Weather:  Sunny
Water Temp: 65 °F Water Visibility: 3 ft
Min. Depth at Substructure Unit(s): 2.4 ft Max. Depth at Substructure Unit(s): 4.2 ft

Flow Velocity: 1 ft/sec

Flow Direction:  East to West

Inspection Preparation Notes:

None

RPT_10/2014 20f3
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APPENDIX 4.4 EXAMPLE UNDERWATER INSPECTION REPORT

IDAHO TRANSPORTATION DEPARTMENT
UNDERWATER INSPECTION REPORT

Bridge Key: 19796 Feature Intersected: Boise River; N. Channel

INSPECTION FINDINGS

GENERAL NOTES (Shoreline Conditions, Channel Conditions, Special Details, Construction Operations, Etc.)

Shorelines near bridge consist of moderately vegetated cut banks with no significant areas of erosion.
Channel bottom material consisted of river stones up to 1 foot in diameter with silty sand infill.

UNDERWATER ELEMENT CONDITION STATES

Current Condition State (Gray) /Proposed Condition State (white)

Elem. Description Qty* Units 1 2 8 4
227 Reinforced Concrete Pile 2 EA 0 0 0 2 0 0 0 0
1190: Abrasion/Wear 2 EA 0 0 0 2 0 0 0 0
220 Reinforced Concrete Pile Cap/Footing 10 LF 0 0 0 10 0 0 0
6000: Scour 10 LF 0 0 0 10 0 0 0

Remarks on Underwater Element Condition States:

227/1190: The concrete of Bent 3 typically exhibited abrasion, extending from 1 foot below the waterline to 1 foot above the waterline, with
penetrations of up to 1/4 inch.

220/6000: The entire footing was exposed at the upstream column of Bent 3 except the southwest corner, with a maximum vertical exposure

of 0.6 feet.
NBI CODING
ltem Current Condition Prgposed ltem Current Condition Prpposed
Code Condition Code Code Condition Code
60 (Substructure) 7 7 62 (Culvert) N N
61 (Channel) 8 8 113 (Scour) 3 3

Remarks on NBI Coding:

113: Rated a 3 on Scour Evaluation dated 9/10/1997.

MAINTENANCE RECOMMENDATIONS

Elem. | Description Priority

220 Install properly designed scour countermeasures. High

*Quantities listed above only represent the portions of the element that were inspected as part of the underwater inspection.

RPT_10/2014 30f3
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UNDERWATER INSPECTION
Bridge Key 19796 « Linder Road over N. Channel Boise River
Near Eagle, Idaho = August 2017

Photograph 1: Overall
View of Bridge, Looking
West.

Photograph 2: View of
Bent 3, Looking South.
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UNDERWATER INSPECTION
Bridge Key 19796 « Linder Road over N. Channel Boise River
Near Eagle, Idaho = August 2017

Photograph 3: Typical
Condition of Concrete
at the Waterline.
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APPENDIX 4.5 EXAMPLE STRUCTURAL INVENTORY AND APPRAISAL REPORT

Idaho Transportation Department

Structure Inventory and Appraisal Update

-
Bridge Key: 10295 Structure Name: 00910A 13.28
(6)Features Intersected: PALOUSE RIVER (9)Location: 13.6 NW. DEARY
Xref Structure Name: Admin Jurisdiction: 0002  District 2
.
Sufficiency Rating: 76.7
IDENTIFICATION Deficiency: Not Deficient
(1)State: 16 Idaho (
CLASSIFICATION
(2)District: District 2
(3)Count 057 Latah (112)NBIS Length: Long Enough
ounty:
104)Highway System: 0 Not on NHS
(4)Place Code: Not within City/Town (104)Highway Sy
5) 131000090 (26):Functional Class: 07 Rural Mjr Collector
5)Inventory Route:
SH9 (100)Defense Highway: 0 Not a STRAHNET hwy
(7)Facility Carried: . ]
(11)Milepoi 013.190 (101)Parallel Structure: No || bridge exists
ilepoint: . )
102)Direction of Traffic: 2 2-way traffic
(12)Base Hwy Network: Not on Base Network (102)
(13a)LRS Inventory Route (103)Temporary Structure:
\% y Route:
(13b)LRS Sub Rout (105)Federal Lands Highway: 0 N/A (NBI)
ub Route:
: (110)Design Natl Network: 0 Not part of natl netwo
(16)Latitude: 46° 54' 54"
(17)Longitude: 116° 44' 28" (20)Toll Facility: 3 On free road
(98)Border Bridge Cod (21)Custodian: State Highway Agency
order Bridge Code:
(99)Border B _dg D (22)Owner: State Highway Agency
order Bridge ID: L
(37)Historical Significance: 2 Br eligible for NRHP
Segment Code: 001860 9
Segment Under Rte: 4
Segment Other Rte: GEOMETRIC DATA
Drawing Number: 5906 (48)Maximum Span Length: 65.9 ft
Project Key Number: 935 (49)Structure Length: 113 ft
Inspection Area: 2 Total Length: 113 ft
N\ (50a)Curb/Sidewalk Width Lt: 0.0 ft
-
STRUCTURE TYPE AND MATERIALS (50b)Curb/Sidewalk Width Rt: 0.0 ft
51)Width Curb to Curb: 26.0 ft
(43a/b)Main Span Material/Design: Gwi urb o tur
2 Concrete Continuous 4 Tee Beam (52)Width Out to Out: 30.0 ft
(44alb)Approach Span Material/Design: (32)App Roadway Width: 27 ft
33)Median: 0 No median
(33)
(45)No. of Spans Main Unit: 3 (34)Skew: 0
(46)No. of Approach Spans: 0 (35)Structure Flared: 0 No flare
(107)Deck Type: 1 Concrete-Cast-in-Place (10)Vertical Clearance: 99.99 ft
(108a)Wearing Surface: 6 Bituminous (47)Total Horiz Clearance: 26.0 ft
(108b)Membrane: 0 None (53)Min Vert ClIr Over Deck: 99.99 ft
(108c)Deck Protection: None (54a)Min Vert Underclr Ref: N Feature not hwy or RR
\ (54b)Min Vert Underclr: 0.0 ft
( Deck Applications (55a)Min Lat Underclr Ref Rt: N Feature not hwy or RR
(55b)Min Lat Underclr Rt: 0.0 ft
5 in Lat Underclr Lt: .
L 6)Min Lat Und L 0.0 ft
( Environmental
Environmental Concerns: No
\ \.
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Idaho Transportation Department

Structure Inventory and Appraisal Update

( N
Bridge Key: 10295 Structure Name: 00910A 13.28
(6)Features Intersected: PALOUSE RIVER (9)Location: 13.6 NW. DEARY
Xref Structure Name: Admin Jurisdiction: 0002  District 2
J
4 N\ N\
LOAD RATING CONDITION
(31)Design Load: 3 MS 13.5 (HS 15) (58)Deck: 6 Satisfactory
(64)Operating Rating: 46tons |/ HS255 (59)Superstructure: 5 Fair
(66)Inventory Rating: 28tons / HS15.6 (60)Substructure: 6 Satisfactory
(70)Posting: 5 At/Above Legal Loads (61)Channel/Protection: 5 Bank Prot Eroded
(41)Posting Status: A Open, no restriction (62)Culvert: N N/A (NBI)
(& J J
4 N\ )
AGE AND SERVICE APPRAISAL
(27)Year Built: 1953 )
(67)Structure Condition: 5 Above Min Tolerable
(106)Year Reconstructed:
(68)Deck Geometry: 5 Above Tolerable
(42a)Type of Service On: 1 Highway _
(69)Undrclear,Vert and Horiz: N Not applicable (NBI)
(42b)Type of Service Under: 5 Waterway .
(71)Waterway Adequacy: 8 Equal Desirable
(28a)Lanes On: 2 (28b)Lanes Under: 0 _ ) .
(72)Approach Alignment: 8 Equal Desirable Crit
(29)ADT: 1100
(36)Traffic Safety Features:
(30)Year of ADT: 2014
(a)Bridge Rail: 1 Meets Standards
(109)Truck ADT: 10%
(b)Transition: 1 Meets Standards
(19)Detour Length: 11 miles (c)Approach Rail: 1 Meets Standards
Speed Limit: 55 MPH
. P J (d)Approach Rail Ends: 1 Meets Standards
4 )
PROPOSED IMPROVEMENTS (113)Scour Critical: 8 Stable Above Footing
(75a)Type of Work:
(75b)Work Done By: NAVIGATION DATA
(76)Length of Improvement: . .
(38)Navigation Control: Permit Not Required
(94)Bridge Improvement Cost:
(39)Vertical Clearance:
(95)Rdwy Improvement Cost:
(40)Horizontal Clearance:
(96)Total Project Cost:
(111)Pier Protection:
(97)Year of Cost Estimate:
(116)Lift Bridge Vert Clr:
(114)Future ADT: 1650
. J
(115)Year of Future ADT: 2034
YEAR PROGRAMMED:
. J
( N
INSPECTION
(90)Inspection Date: 7/8/2014 (91)Inspection Frequency: 24 months
(92)Supplemental Inspections Frequency: (93)Date of Inspections:
(a)Fracture Critical Detail: NA (a)FC Inspection Date:
(b)Underwater Inspection: NA (b)UW Inspection Date:
(c)Fatique Detail (OS) Inspection: NA (c)Fatique Detail (OS) Date:
(d)UBIT Inspection: NA (d)UBIT Date: 4/19/2005
(e)Confined Space Inspection: NA (e)Confined Space Date:
Channel Cross Section Date:
Equipment Needed for Regular Inspection? None )
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APPENDIX 4.5 EXAMPLE STRUCTURAL INVENTORY AND APPRAISAL REPORT

Idaho Transportation Department

Structure Inventory and Appraisal Update

Bridge Key: 10295 Structure Name: 00910A 13.28
(6)Features Intersected: PALOUSE RIVER (9)Location: 13.6 NW. DEARY
Xref Structure Name: Admin Jurisdiction: 0002  District 2

WEARING SURFACE and DEAD LOAD INFORMATION

Asphalt: 1.0 jinches Concrete: 0.0 inches
Granular: 0.0 inches Timber: 0.0 inches
-
POSTING INFORMATION
WEIGHT
Load Analysis Date: 03/18/2011
Load Analysis Required: N Analysis Complete
Load Rating Analysis Recommended Actual
IR (tons) OR (tons) Posting(tons) Posting(tons)
H Truck
HS Truck 28 46
Type3 (3 axle) 24 4 Type3 (3 axle)
Type 3S2 (5 axle) 38 65 Type 3S2 (5 axle)
Type 3-3 (6 axle) 38 65 Type 3-3 (6 axle)
Max Axle
HEIGHT
Recommended Actual
Height Posting:
ACTUAL WIDTH POSTING
Single Lane All Vehicles: N
Single Lane Trucks/Buses: N
.
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Idaho Transportation Department
Structure Inventory and Appraisal Update
Bridge Key: Structure Name:
(6)Feature Intersected: (9)Location:
Xref Structure Name: Admin Juris:
Sufficiency Rating:
Deficiency:
IDENTIFICATION CLASSIFICATION
(1) State: 160 (112) NBIS Bridge Length:
(2) District: (104) Highway System:
(3) County: (26) Functional Classification:
(4) Place Code: (100) Defense Highway:
(5) Inventory Route: (101) Parallel Structure:
(7) Facility Carried: (102) Direction of Traffic:
(11) Milepoint: (103) Temporary Structure:
(12) Base Highway Network: (105) Federal Lands Highway:
(13a) LRS Inventory Route: (110) Designated Natl Network:
(13b) LRS Sub Route: (20) Toll Facility:
(16) Latitude: (21) Custodian:
(17) Longitude: (22) Owner:
(98) Border Bridge Code/Pct: (37) Historical Significance:
(99) Border Bridge Number:
Macs Segment On Route: GEOMETRIC DATA
Macs Segment Under Route: (48) Maximum Span Length: ft
Macs Segment Other: (49) Structure Length: ft
Drawing Number: Total Length: ft
Project Key Number: (50a) Curb/Sidewalk Width Lt: ft
Inspection Area: (50b) Curb/Sidewalk Width Rt: ft
(51) Width Curb to Curb: ft
(52) Width Out to Out: ft
STRUCTURE TYPE & MATERIALS (32) Approach Roadway Width: ft
(43) Main Span Material/Design: /_ (33) Median:
(44) Approach Span Material/Design: / - (34) Skew:
(45) Number of Spans - Main Unit: (35) Structure Flared:
(46) Number of Approach Spans: (10) Vertical Clearance: ft
(107) Deck Type: (47) Total Horizontal Clearance: ft
(108a) Wearing Surface: (53) Min Vertical CIr Over Deck: ft
(108b) Membrane: (54a) Min Vertical Underclearance Ref:
(108c) Deck Protection: (54b) Min Vertical Underclearance: ft
(55a) Min Lat Underclearance Ref Rt:
(55b) Min Lat Underclearance Rt: ft
(56) Min Lat Underclearance Lt: ft
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Page 2 of 3

Idaho Transportation Department
Structure Inventory and Appraisal Update

Bridge Key: Structure Name:
(6)Feature Intersected: (9)Location:
Xref Structure Name: Admin Juris:
LOAD RATING CONDITION
(31) Design Load: (58) Deck:
(64) Operating Rating: ____ton (59) Superstructure:
(66) Inventory Rating: ___ ton (60) Substructure:
(70) Bridge Posting: (61) Channel/Channel Protection:
(41) Structure Status: (62) Culvert:
AGE & SERVICE APPRAISAL
(27) Year Built: (67) Structure Condition:
(106) Year Reconstructed: (68) Deck Geometry:
(42a) Type of Service On: (69) Underclearance, Vert & Horiz:
(42b) Type of Service Under: (71) Waterway Adequacy:
(28a) LanesOn: (28b) Lanes Under: (72) Approach Alignment:
(29) Average Daily Traffic: (36) Traffic Safety Features:
(30) Yearof ADT: a)Bridge Rail: __
(109) Truck ADT: b)Transition: __
(19) Detour Length: c)Approach Rail: __
d)Approach Rail Ends:
PROPOSED IMPROVEMENTS (113) Scour Critical:
(75a) Type of Work:
(75b) Work Done by: NAVIGATION DATA
(76) Length of Improvement: (38) Navigation Control:
(94) Bridge Improvement Cost: (39) Vertical Clearance: ft
(95) Roadway Improvement Cost: (40) Horizontal Clearance: ft
(96) Total Project Cost: (111) Pier Protection:
(97) Year of Cost Estimate: (116) Lift Bridge Vert Clr: ft
(114) Future ADT:
(115) Year of Future ADT:
Year Programmed:
INSPECTIONS
(90) Inspection Date: (91) Inspection Frequency: ___ months

(92) Supplemental Inspections Frequency:

a)Fracture Critical Detail: _____months
b)Underwater Inspection: _____months
c)Fatigue Detail (OS) Inspection: _____months
d)ReachAll Inspection: _____months
e)Confined Space Inspection: _____months

Special Equipment Needed:
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Idaho Transportation Department
Structure Inventory and Appraisal Update

Page 3 of 3

Bridge Key: Structure Name:
(6)Feature Intersected: (9)Location:
Xref Structure Name: Admin Juris:
Wearing Surface & Dead Load Information
Asphalt: inches Concrete: inches
Granular: inches Timber: inches

POSTING INFORMATION

WEIGHT
Bars Load Analysis Date:
Bars Analysis Required:
Load Rating Analysis Recommended

IR (tons) OR(tons) Posting(tons)
H Truck - _
HS Truck - _
Type3 (3 axle) Type3 (3 axle)

Type3S2 (5 axle)
Type3-3(6 axle)

Type3S2 (5 axle)
Type3-3 (6 axle)

Max Axle
HEIGHT
Recommended Actual
Height Posting: ft ft
WIDTH

Actual
Single Lane All Vehicles:

Single Lane Trucks/Bus:

Actual
Posting(tons)

R R R o R R R e A R R R AR R R AR R A A R R AR AR R R A R R AR R A AR AR AR AR R R AR AR R AR R R R AR R R AR R R AR

UNDER RECORD INFORMATION (if applicable)

(5) Inventory Route:

(7) Facility Under Structure:

(10) Minimum Vertical Clearance: ft
(47) Inventory Route Total Horiz Clr: ft
(11) Milepoint:

(20) Toll:

(26) Functional Classification:
(29) ADT:

(30) Year ADT:

(109) Truck ADT:

(100) Defense Highway Designation:
(102) Traffic Direction: _____

(104) Highway System:

(110) Designated National Network:
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Idaho Transportation Department
Pontis Field Inspection Report

Structure Name:

Bridge Key:

Feature Intersected: Location:
Admin Jurisdiction:

Xref Structure Name: District:

Element Description Env. Total Qty Units %Statel %State2 %State3 %Stated %State5

Notes:
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Idaho Transportation Department
Pontis Field Inspection Report

Bridge Key: Structure Name:

Feature Intersected: Location:

Admin Jurisdiction:

Xref Structure Name: District:

Additional Condition Information

ROADWAY APPROACHES:

CURBS/SIDEWALKS:

EMBANKMENT:

CHANNEL:

SIGNS:

GUARDRAIL:

UTILITIES:

NOTES:

WORK ACCOMPLISHED:

MTCE RECOMMENDATIONS
(Maintenance Item, Element, Priority, Work Assignment, Notes)

Inspector: Date:
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APPENDIX 4.7 BLANK NON-SI&A INSPECTION FORM

IDAHO TRANSPORTATION DEPARTMENT
INSPECTION FORM
DISTRICT NO.

BRIDGE KEY:

STRUCTURE NO:

FEATURES INTERSECTED:
LOCATION:

TYPE OF INSPECTION

[ ] DAMAGE

[ ] UNDER BRIDGE INSPECTION TRUCK (UBIT)
[ ]INDEPTH

[ ] SUPPLEMENTAL INSPECTION
DECK:

SUPERSTRUCTURE:

BEARINGS:

SUBSTRUCTURE:

EXPANSION JOINTS:

NOTES TO BAME:
MISCELLANEOUS ITEMS:
WORK ACCOMPLISHED:

MTCE RECOMMENDATIONS:

INSPECTOR’S SIGNATURE: DATE:
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APPENDIX 4.8 BLANK LOCAL AGANCY COMMUNICATION VERIFICATION FORM

IDAHO TRANSPORTATION DEPARTMENT
BRIDGE ASSET MANAGEMENT

LOCAL AGENCY COMMUNICATION VERIFICATION

BRIDGE INFORMATION BRIDGE OWNER/REPRESENTATIVE INFORMATION
Bridge Key: Name:

District: Title:

Features: Agency:

Inspector: Contact Information:

CRITICAL FINDINGS NOTIFICATION
[ ] Critical Finding (describe):

Priority:

Notification of corrective action must be sent to the Database Manager (Patty.Fish@itd.idaho.gov) within:
[ ]2 days [ ]10days [ ]30days

[ ] Other (describe)

BRIDGE CONDITION DISCUSSION
Comments:

[ ] Discussed future projects in area with owner representative

All questions regarding the aforementioned program by the local agency were answered and all noteworthy
bridge inventory changes were identified. Local Agency shall retain a copy for their records.

Signed Inspector Date

Signed Local Agency Date
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APPENDIX 4.9 BLANK CRITICAL FINDING COMMUNICATION FORM

IDAHO TRANSPORTATION DEPARTMENT
BRIDGE ASSET MANAGEMENT

CRITICAL FINDING COMMUNICATION

BRIDGE INFORMATION DISTRICT REPRESENTATIVE INFORMATION
Bridge Key: Name:

District: Title:

Features:

Inspector:

CRITICAL FINDINGS NOTIFICATION
[ ] Critical Finding (describe):

Priority:
Notification of corrective action must be sent to the Database Manager (Patty.Fish@itd.idaho.gov) within:
[ ] 2 days [ ] 10 days [ ] 30 days

[ ] other (describe)
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SCOUR COMMITTEE ASSESSMENT FLOW CHART
BRIDGES REQUIRING A SCOUR EVALUATION (ITEM 113 = 6)
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APPENDIX 4.10 INITIAL SCOUR ASSESSMENT FLOW CHART

SCOUR COMMITTEE ASSESSMENT FLOW CHART (CONTINUED)
BRIDGES EXHIBITING SCOUR

=)

=L
(et ]

Send to consultant
to perform scour
calculations and determine
Iltem 113.
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APPENDIX 4.11 UNKNOWN FOUNDATIONS SCOUR FLOW CHART

UNKNOWN FOUNDATIONS BRIDGES
RISK ASSESSMENT FLOW CHART

Number of Spans =2 or 3 Number of Spans = 1
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6.0—LOAD RATING PROCEDURES

The procedures and requirements in Section 6: Load Rating shall be adhered to by anyone conducting load ratings
for the Idaho Transportation Department.

Refer to the Idaho Transportation Department Bridge Design LRFD Manual (BDM) Article 0.3 and Article 0.4 for
submittal procedures on load rating of new/replacement bridges and bridge rehabilitation projects.

Questions about this section or Idaho Transportation Department (ITD) load rating issues shall be directed to the
ITD Load Rating Engineer.

Tisha Hyde

ITD Load Rating Engineer
(208) 334-8411
tisha.hyde@itd.idaho.gov

6.0.1—Abbreviations

ASD - Allowable Stress Design

ASR - Allowable Stress Rating

BAM — ITD Bridge Asset Management Section

BDM — ITD Bridge Design LRFD Manual: The ITD LRFD Bridge design policies which can be found at the following
link: http://itd.idaho.gov/bridge/?target=LRFD-bridge-manual

BrM™ — AASHTOWare Bridge Management™ software (formerly known as Pontis™): Database used by ITD to store
bridge inspection and load rating data

BrR™ — AASHTOWare Bridge Rating™ software (formerly known as Virtis™): ITD preferred load rating software
DC - Dead load of structural components and nonstructural attachments
DW - Dead load of wearing surfaces and utilities

EV — Emergency Vehicle as defined by the FAST Act (EV2, EV3)

FHWA - Federal Highway Administration

IR — Inventory Rating

ITD - Idaho Transportation Department

LFD - Load Factor Design

LFR - Load Factor Rating

LHTAC - Local Highway Technical Assistance Council

LRFD - Load and Resistance Factor Design

LRFR - Load and Resistance Factor Rating

LRS — Load Rating Summary: Form used by ITD to report load rating results

MBE — AASHTO Manual for Bridge Evaluation
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MUTCD - Manual on Uniform Traffic Control Devices

NBI — National Bridge Inventory

NDS - National Design Specification for Wood Construction
NRL — Notional Rating Load

OR - Operating Rating

PS&E - Plans, Specifications, and Estimate

QA - Quality Assurance

QC - Quality Control

RCB — Reinforced Concrete Box

RCF - Reinforced Concrete Frame

SHV - Single Unit Specialized Hauling Vehicles (SU4, SU5, SU6, and SU7)
SI&A - Structural Inventory and Appraisal

6.0.2—General Load Rating Criteria

The load rating of new bridges or existing bridges with modifications shall be completed within 90 days after the
notification of completion of the work for State or Federal agency bridges and within 180 days after the notification of
completion of the work for all other bridges.

Bridges requiring a load rating that are added to the ITD inventory due to a jurisdictional change shall be completed
within 90 days after the inventory inspection for State or Federal agency bridges and within 180 days of the inventory
inspection for all other bridges. Time extensions may be accepted in extenuating circumstances as approved by the
FHWA.

All load ratings shall be in accordance with the MBE version currently used by ITD as supplemented by this manual.
6.0.3—Load Rating Software and Analysis Engine

Load ratings shall be done with the most current version of BrR™ as licensed by ITD. Reinforced concrete,
prestressed concrete and steel bridges shall be analyzed in BrR™ utilizing the AASHTO engine, unless otherwise
approved by ITD. All timber bridges shall be analyzed in BrR™ utilizing the Madero engine. If the structure cannot be
load rated with BrR™, the ITD Load Rating Engineer shall be contacted for guidance on what load rating program
should be used.

The BrR™ software is an AASHTOWare product and can be obtained by contacting AASHTO. The order form can

be found at:

http://www.aashtoware.org

The BrR™ Special Consultant License can be purchased to do work for ITD. Please follow the steps below to
obtain a BrR™ Special Consultant License.

1. Fill out the form at the link shown above and e-mail it to the AASHTO e-mail address listed on the form.

2. Send a copy of the e-mail to the ITD Load Rating Engineer: tisha.hyde@itd.idaho.gov

There are several Appendices regarding the use of the BrR™ software they can be found as follows:
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Appendix 6.3.1—VIRTIS™ SETUP TUTORIAL

Appendix 6.3.2—CREATING A NEW BRIDGE IN VIRTIS™

Appendix 6.3.3—ENTERING DESCRIPTION DATA IN VIRTIS™
Appendix 6.3.4—VIRTIS™ IMPORT EXPORT DELETE TUTORIAL
Appendix 6.3.5—MODIFICATIONS TO STANDARD VIRTIS™ SETTINGS
Appendix 6.3.6—ANALYZE AND VIEW VIRTIS™ RESULTS TUTORIAL
Appendix 6.3.7—USING NON-STANDARD GAUGES WITH VIRTIS™

Appendices 6.3.1-6.3.7 were created in Virtis™ version 6.3 or earlier which is no longer the current version. Some
screenshots and instructions may vary. Any inconsistencies that may affect the load rating shall be brought to the
attention of the Load Rating Engineer prior to completing the load rating.

New corrugated metal structures shall be analyzed using the appropriate CMP spreadsheet originally developed by
the Ohio Department of Transportation, as modified by ITD for the Idaho rating trucks; a copy of which can be obtained
by contacting the ITD Load Rating Engineer.

6.0.4—Required Deliverables
6.0.4.1—New/Replacement Bridge Projects, or Existing Bridges without a BrR™ File
Refer to the BDM Article 0.3 and Article 0.4 for submittal procedures on load rating of new/replacement bridges.
Load rating submittals for new/replacement bridges, or existing bridges which do not have an existing BrR™ file, shall
require the following deliverables:
1. BrR™ file (no hard copy; XML electronic file only), or CMP spreadsheet (.xIxs and pdf)
2. Stamped and signed Load Rating Summary (LRS) form (hard copy and PDF format). An electronic copy of the
LRS can be obtained by contacting the ITD Load Rating Engineer or downloaded using the following links

(ASR/LFR, LRFR or CMP LFR, CMP LRFR). Example forms and directions on filling them out can be found in
the following appendices:

Appendix 6.1.1—EXAMPLE LRFR LRS FORM

Appendix 6.1.2—LRFR LRS DIRECTIONS

Appendix 6.1.3—EXAMPLE LFR LRS FORM

Appendix 6.1.4—LFR LRS DIRECTIONS

Appendix 6.1.5—EXAMPLE ENGINEERING JUDGEMENT LRS FORM

Appendix 6.1.6—EXAMPLE LFR LRS FOR CULVERTS WITH MORE THAN 8’ FILL
Appendix 6.1.7—EXAMPLE CMP LFR LRSFORM

Appendix 6.1.8—EXAMPLE CMP LRFR LRS FORM

3. Supporting calculations. If the rating is done in BrR™, supporting calculations shall be included in the Member
Description as shown in Appendix 6.3.3. If the supporting calculations are too cumbersome to put in the Member
Description, they may be submitted as a separate document in PDF format. Examples of this are LRFD live load
distribution factors. Calculations for live load distribution factors do not need to be shown if they are automatically
calculated by BrR™ from the bridge typical section.

4. Independent calculations for design truck inventory rating factors less than 0.90 or greater than 1.50 shall be
submitted per Article 6.0.6.

5. For new/replacement bridges, the PS&E plans (11x17 hard copy or PDF format), and the approved shop drawings
(PDF format).

6.0.4.2—Rehabilitated Bridges
All bridge rehabilitation projects shall have their load rating reviewed and updated as necessary. The load rating file

should be updated to reflect the rehabilitation project changes, such as changes in wearing surface depth and/or unit
weight, and rail retrofits.
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Refer to the BDM Article 0.3 and Article 0.4 for submittal procedures on load rating of bridge rehabilitation projects.
For bridge rehabilitation projects designed by ITD staff, refer to the checklist in Appendix 6.4.1 for the required steps for
updating the BrR™ file. Load rating submittals for rehabilitated bridges shall require the following deliverables:

1. Updated BrR™ file (no hard copy; XML electronic file only).

2. Stamped (not necessary for minor rehabilitations) and signed Load Rating Summary (LRS) form (hard copy and
PDF format). An electronic copy of the LRS can be obtained by contacting the ITD Load Rating Engineer or
downloaded using the following links (ASR/LFR, LRFR). Examples of ITD LRS forms and directions on how to
fill them out can be found in Appendices 6.1.1-6.1.4. The LRS is not required to be stamped by the bridge
rehabilitation project designer.

3. Any supporting calculations (PDF format).

4. Independent calculations for design truck inventory rating factors less than 0.90 or greater than 1.50 do not need to
be submitted.

5. The bridge rehabilitation project plans (11x17 hard copy or PDF format).
6.0.5—Rating Results and Rating Units

All rating results shall be reported in English units on the LRS form. BrR™ allows the rater to toggle between
Metric and English units in the load rating summary output.

The live load models for load rating shall be evaluated under the rating criteria listed in Tables 6A.2.3.1-1, 6A.2.3.1-
2, and 6B.6.2-1 and summarized in the appropriate Load Rating Summary form, found in Appendices 6.1.1-6.1.4.

Bridge plans in English units shall be input into the rating software using English units and the rating results shall be
reported in English Tons. Bridge plans in Metric units may be input into the rating software using Metric or English
units, but the rating results shall be reported in English Tons.

6.0.6—Quality Assurance and Quality Control

All load ratings by consultants must have a load rater, a checker, and a QC engineer. Either the load rater or the
checker must be a registered Professional Engineer licensed in the state of Idaho.

All new load ratings by ITD staff (Bridge Design or Bridge Asset Management) that do not have a BrR™ file
require a load rater and a checker, at least one of which must be a registered Professional Engineer licensed in the state
of Idaho. The QC of the load rating shall be performed by the ITD Bridge Asset Management staff.

All load ratings that are required due to the rehabilitation of a structure done by ITD staff (Bridge Design or Bridge
Asset Management) require a load rater and a checker, at least one of which must be a registered Professional Engineer
licensed in the state of Idaho. The exception to this is if the rehabilitation is limited to the deck. In this case, only a load
rater and QC person are required. The QC of the load rating shall be performed by the ITD Bridge Asset Management
staff. A checklist for ITD rehabilitation load ratings that have an existing BrR™ file can be found in Appendix 6.4.1.

For bridge load ratings that are based on design plans and/or shop drawings; if the inventory rating factor for the
design vehicle is less than 0.90 or greater than 1.50, independent calculations for the design truck must be submitted with
the load rating package for the controlling location on the controlling member for the controlling limit state.

e The independent calculations shall be performed for the dead loads, design truck live load, and capacities by hand
calculations or by load rating software other than BrR™.

e No portion of the independent calculations shall be taken from the BrR™ output. A short description of the reason
the structure rates low or high must also be included with the rating package (ex: code has changed significantly
since the time this structure was built, this structure was designed for future loads that are not currently on the
bridge, etc.)

For bridge load ratings that are based on bridge measurements from field sketches, independent calculations do not
need to be performed for any rating factor.
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6.0.7—Rating Model

Bridges modeled in BrR™ shall use a girder system definition when possible. Single line girder analysis shall not
be conducted unless approved in advance by the ITD Load Rating Engineer.

All primary superstructure members shall be load rated. For girder type bridges, load rating shall be performed for
the girders and stringer/floor beam systems, if applicable. Load rating of cross-beams, diaphragms, and cross-frames
shall not be performed unless the bridge has curved girders or other special circumstances. This does not apply to girders
with minor curvature as defined by LRFD.

Concrete bridge decks need not routinely be evaluated, but timber and corrugated metal decks shall be evaluated per
Article 6.1.5.1. Substructures need not routinely be evaluated per Article 6.1.5.2.

Model each simple span as a separate, single span superstructure. Model a continuous span as a multi-span
superstructure. Restraint moments for continuous girders shall not be considered, except for cantilevered spans. Only
one superstructure model is necessary for spans that are identical.

Example 1: Simple 2 span bridge. Both spans are identical (span length, typical section, applied loads, etc.). Only
one superstructure model is necessary.

Example 2: Simple 3 span bridge. Spans 1 & 3 are identical, but Span 2 is longer. One superstructure model
representing Spans 1 & 3 and one superstructure model representing Span 2 are necessary.

Simple span bridges modeled in BrR™ shall not have the deck reinforcement input into the model.

Varied Girder Spacing for LFR — In the case where girder spacing varies, the live load distribution factor shall be
calculated using the spacing at the maximum third point along the span.

For bridges with a composite concrete deck, the structural deck thickness shall be reduced by 0.50 inch to account
for a sacrificial wearing surface if both of the following are true:

1. If the design plans do not show at least a 1.0-inch asphalt wearing surface applied at the time of bridge construction.
2. There is not at least 1.0 inch of asphalt wearing surface on the bridge per the most recent bridge inspection report.

The 0.50-inch sacrificial concrete wearing surface shall NOT be reported on the LRS form under the “Existing
Wearing Surface Type & Depth” box. For bridges which have had a concrete overlay applied to the deck, the deck
structural thickness shall be considered as the combined thickness of the original deck and the concrete overlay minus
the 0.50-inch sacrificial wearing surface.

In BrR™ files, the general description data and notes in the file shall be in accordance with Appendix 6.3.3.

6.0.7.1—Prestressed Girders

The actual strand pattern shown on the shop drawings shall be used in the rating model. If the shop drawings are not
available, strand locations from the design drawings shall be used. If the strand locations are not available, the center of
gravity of the prestressing steel shall be used.

Prestress losses shall be as shown on the plans and input into the rating model as lump sum losses. If losses are not
shown on the plans, the final working force and number of strands shall be used to calculate the prestress losses.
However, if losses less than 35 ksi are shown on the plans or calculated based on final working force, 35 ksi losses shall
be used. Losses less than 35 ksi may be used if the structure was designed using LRFD and loss calculations
accompany the rating. If losses and final working force and/or number of strands are not shown on the plans, 45 ksi
losses shall be used.

LFR

For prestressed girder inventory ratings, concrete tension at the Service 111 limit state shall be limited to 3Vf’c (psi).
For prestressed girder operating ratings, the Service 111 limit state shall not be checked. Shear ratings shall be performed
at a distance h/2 from the face of the support and at tenth points in accordance with Article 9.20.1.4 of the Standard
Specifications for Highway Bridges. Distances can be specified by utilizing points of interest in BrR ™.
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LRFR

For legal ratings, concrete tension at the Service 111 limit state shall be limited in accordance with Table 5.9.4.2.2-1
of the AASHTO LRFD Bridge Design Specifications. For permit ratings, the Service I11 limit state shall not be checked.
Shear ratings shall be performed at a distance d, from the face of the support and at tenth points in accordance with
Article 5.8.3.2 of the AASHTO LRFD Bridge Design Specifications. Distances can be specified by utilizing points of
interest in BrR "

6.0.7.2—Steel Girders

Steel I-girders that satisfy the criteria in Article 4.6.1.2.4b of the AASHTO LRFD Bridge Design Specifications may
be analyzed as straight girders.
For steel girder ratings on structures with field measurements only (no plans):

e If the inspection report specifically notes that the girders are rolled shapes, use the field dimensions to pick the
closest rolled shape in the historic list of AISC shapes.

e If the inspection report does not indicate that the girders are rolled shapes, input the girders as a built up member
using the actual dimensions on the field sketch.

For all steel:

e Plastic analysis is allowed if permitted by the Article 6.12.2 of the AASHTO Bridge Design Specifications (for
LRFD) and Articles 10.48.1, 10.53.1.1and 10.54.2.1 of the AASHTO Standard Specifications (for LFR).

e Bearing stiffeners shall be considered in the rating.

e For LFR, steel serviceability (overload) shall be checked for both inventory and operating ratings.

e Stiffener and splice plate dead loads shall be input into the BrR™ model as concentrated Member Loads.
6.0.7.3—Reinforced Concrete Girders

Shear ratings shall be performed at a distance d from the face of the support and at tenth points in accordance with
Article 8.16.6.1.2 of the AASHTO Standard Specifications for Highway Bridges (Article 5.8.3.2 of the AASHTO LRFD
Bridge Design Specifications). Distances can be specified by utilizing points of interest in BrR™". Schedule based input
shall be used for reinforced concrete girders.

Support conditions shall be set to “free” at bridge ends and “frame" at piers for both LFR and LRFR ratings of
reinforced concrete bridges with cantilevered end spans. The effective width of the concrete deck slab in tension shall be
taken as the tributary width perpendicular to the axis of the member for determining flexural resistance in accordance
with Article 4.6.2.6.1 of the AASHTO LRFD Bridge Design Specifications.

6.0.7.4—Reinforced Concrete Frames and Box Structures

Analysis
Reinforced concrete frame (RCF) and box (RCB) structures shall be input into BrR™ as Culvert Definitions when

possible. For situations where the Culvert Definition is not possible, a line girder definition shall be used.
For Culvert Definitions:

e For both LFR and LRFR, structures shall be fixed against lateral movement at the base and free to side-sway at the
top in accordance with BDM Article 12.11.

e RCF structures shall have moments released at the bottom of the walls. RCB structures shall NOT have moments
released at the bottom of the walls.
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e I the bottom slab of an RCB structure controls and has a low rating, a k-value (subgrade modulus also called the
Modulus of Subgrade Reaction) may be entered for the subgrade soil. A k-value of 150 pci is recommended unless
additional information is provided on the design plans or by the Load Rating Engineer.

e  Shear in the top slab shall be ignored in the analysis.
e At-grade top slabs shall not have a 0.50-inch sacrificial wearing surface deducted from their thickness.
o Ifall the following conditions exist, the inside face of wall rating shall be ignored in the analysis:

1. The inventory rating for the design vehicle is less than 1.0 and is controlled by the rating of the inside face of
the wall.

2. The structure has an NBI condition rating of 5 or greater for the substructure Item 60 or culvert ltem 62.
3. The structure has been in place for 20 years or more.

Ignoring the inside face of wall can be accomplished by inputting points of interest along the structure and setting
the control options to only evaluate at points of interest. Tenth points in the slab shall be input from the front faces of the
walls or haunch so they match the tenth point locations generated by the AASHTO engine.

For Line Girder Definitions:
e  Cross section based BrR™ input shall be used.
e Soil pressure shall be incorporated, but live load surcharge neglected.

e Where monolithic haunches inclined at 45 degrees are used, the negative moment shall be evaluated at the
intersection of the haunch and the uniform depth member per the BDM, Article 12.11, for both LFR and LRFR.

e  The structure width shall be input as one foot.
e  Shear shall be ignored in the analysis.
e  At-grade top slabs shall not have a 0.50-inch sacrificial wearing surface deducted from their thickness.

e For LRFR models, impact values shall be based on the depth of fill being used in the BrR™ member, not the
minimum depth of fill on the structure.

Loads

For RCF and RCB structures, the inspection reports only show the fill and wearing surface depths for one location.
The inspection report does not necessarily match the plans, and often does not cover the controlling case. When the
minimum and maximum fill depths vary by more than approximately one foot, both cases shall be analyzed in
BrR™. The fill depth shall be based on the more conservative case of the approximate depth calculated from the plans
or the value listed in the inspection report. The certainty of the actual condition versus what is shown on the plans is
low; therefore, the accuracy of the fill depth calculations over the culverts does not need to be more accurate than + 6”.

At-rest soil pressures shall be used in the analysis per MBE Article 6A.5.12.10.2b, and applied to both sides of the
structure. If the at-rest soil properties are listed in the LRFD design notes on the plans, they should be used in the
analysis. However, care shall be taken when inputting them to ensure they are applied properly in the model. For all
other ratings, the default soil properties shown in Table 6.0.7.4-1 shall be used.
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Table 6.0.7.4-1 Default Soil Properties for Load Rating

soil unit load &° weighted average o_f the soil unit load used for the
verticle earth load in pcf

saturated soil unit load &gy same value as § (assume free draining material)

at-rest lateral earth pressure coefficient (LRFD) k, 55pcf/ 6

active lateral earth pressure coefficient (LRFD) k, leave input blank

passive lateral earth pressure coefficient (LRFD) k, leave input blank

maximum lateral soil pressure (LFD) - RCF (stifflegs) 71.5 pcf

minimum lateral soil pressure (LFD) - RCF (stifflegs) 27.5 pcf

max. and min. lateral soil pressure (LFD) - RCB (box culverts) 55.0 pcf

® May use ¢ as shown on the plans if it is available. If not, use default 6 values as shown in Table 6A.2.2.1-1.

LRFR Ratings:

ITD’s geotechnical engineer recommends using a default J value of 125 pcf and a k, value of 0.44 to calculate the
lateral earth loads for flat top backfill with no hydrostatic pressure. However, BrR™ does not have a way to input
different ¢ values for vertical and horizontal earth loads. Therefore, the k, value input under the soil properties tab shall
be adjusted so when it is multiplied by the ¢ value input for the vertical earth loads it gives the proper lateral earth
pressure (55 pcf).

LFR Ratings:
Lateral Earth Pressure (EH)

The maximum and minimum lateral soil pressure for LFR listed in Table 6.0.7.4-1 is based on

p = Bekod.

Be values per Article 3.22 of the AASHTO Standard Specification of Highway Bridges.

Be = 1.3 for lateral earth pressure for RCF structures

Be = 0.5 for lateral earth pressure when checking the positive moment in the top slab of RCF structures (This is also
consistent with MBE Article C6A.5.12.10.2b).

Be = 1.0 for lateral earth pressure for rigid culverts (RCB)

p = lateral soil pressure

ko, = 0.44 for flat top backfill with no hydrostatic pressure per recommendation from the ITD geotechnical engineer

0 =125 pcf per recommendation from the ITD geotechnical engineer

Maximum lateral soil pressure for RCF = 1.3 (0.44) (125 pcf) = 71.5 pcf

Minimum lateral soil pressure for RCF = 0.5 (0.44) (125 pcf) = 27.5 pcf

Max. and min. lateral soil pressure for RCB = 1.0 (0.44) (125 pcf) = 55 pcf

The Be value used in BrR™ is 1.0. Since ITD uses different g values, they must be applied to the soil pressure input
under the soil properties tab.

In BrR™ v6.4.1, the minimum lateral soil pressure field does not get passed to the AASHTO culvert engine and is
not used. To check the top slab of RCF structures for positive moment with B¢ =0.5 and the rest of the structure with
Be =1.3, two separate culvert definitions that are exact copies of each other with different soils are required. The soil for
the negative moment model should be input with maximum and minimum soil pressures both equal to 71.5 pcf. The soil
for the positive moment model should be input with maximum and minimum soil pressures both equal to 27.5 pcf.

Live load surcharge shall be included when calculating negative moments at the corners and shall be neglected when
calculating positive moments. For live load surcharge equivalent soil depths, see Article 3.20.3 of the AASHTO
Standard Specification of Highway Bridges for LFR and Table 3.11.6.4-1 of the AASHTO LRFD Bridge Design
Specifications for LRFR. However, an adjusted live load surcharge depth shall be used for LFR when using BrR™ to
ensure the correct load is being applied in the model. The B for live load should be used for live load surcharge. BrR™
does apply the correct B factor to the live load surcharge load (1.67). However, the lateral earth pressure value being
used has already been multiplied by Bg per the procedure described above. Therefore, the equivalent height of soil input
into BrR™ for live load surcharge for LFR ratings shall have to be reduced by Bg to get the correct load. The water load
on interior walls shall be neglected per MBE Article 6A.5.12.2.
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Table 6.0.7.4-2 Live Load Surcharge Height for BrR™ Input (he,)
H? LFR LRFR
Positive Moment Model any H value o) o)
<5 4.0
. 5-10' 4.0-02(H-5)
Negative Moment Model 2'1 Be
10'-20' 3.0'-0.1 (H-109
>20' 2.0'

®H is the distance between the surface of the road and the bottom of footing at the minimum fill rating location.
6.0.7.5—Corrugated Metal Decks and Concrete Filled Grid Decks

The corrugated metal deck shall be assumed to provide full lateral support for steel beams (due to the typical
practice of welding the corrugations to the top flange of the steel beam during installation) unless the condition of the
deck or other notes in the inspection report indicates that the welds have failed.

The distribution of wheel loads in the evaluation of corrugated metal decks shall be in accordance with Article
9.8.5.2 of the AASHTO LRFD Bridge Design Specifications for both LFR and LRFR.

Live load distribution factors for LFR ratings of steel girders with concrete filled steel grid decks shall be in
accordance with the live load distribution factors for steel girders with concrete decks in Table 3.23.1 of the AASHTO
Standard Specifications for Highway Bridges.

6.0.7.6—Corrugated Metal Culverts (Pipes, Arches, Boxes, etc.)

For corrugated metal culverts with sufficient information available to calculate a load rating, a load rating shall be
performed with the Ohio Department of Transportation corrugated metal culvert Excel spreadsheets. The load rating
results shall be documented on the LRS found in Appendix 6.1.6. 6.1.7, or 6.1.8.

If the inventory rating tons for the HS-20 or HL-93 exceeds 99.9 tons, it is reasonable to assume that live load has
little effect on the structure. In this case, the LFR LRS, found in in Appendix 6.1.7, shall be used to document the rating.
The inventory and operating ratings for the HS-20 will be input as 99.9 tons in accordance with the guidance for ltems
64 and 66 found in the Idaho Bridge Inspection Coding Guide, January 2014, for structures under sufficient fill that live
load is negligible. For structures designed by LRFD after October 1, 2010, the HL-93 inventory and operating rating
factors will be input as 2.77.

6.0.7.7—Railroad Flatcar & Boxcar Bridges

Consult Load Rating Engineer for rating of Railroad Flatcar & Boxcar Bridges.
6.1—SCOPE

The ldaho Manual for Bridge Evaluation (IMBE) is intended to supplement and provide interpretation for the
AASHTO Manual for Bridge Evaluation (MBE). Part A incorporates provisions specific to the Load and Resistance
Factor Rating method and Part B is specific to the Allowable Stress and Load Factor methods of evaluation.
6.1.1—Assumptions

All load rating assumptions used in the load rating model shall be documented. It is preferable to have the

assumptions listed in the remarks on the LRS form, however due to space constraints it is acceptable to document the
load rating assumptions in the supporting calculations.
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6.1.2—Condition of Bridge Members

If the most recent inspection report indicates deterioration significant enough to affect the live load carrying capacity
of the bridge, it should be noted in the remarks section of the LRS form. For consultant load ratings, deterioration of the
load rating, if necessary, shall be modeled by the ITD Load Rating Engineer unless otherwise approved by ITD. For
some guidelines on coding thresholds see Article 6A.4.2.3.

For timber bridges rated under the ASR method, it is appropriate for consultant and 1TD load raters to use a Shear
Stress Factor, Cy, that corresponds to the condition of the splits or cracks noted on the inspection report. The Cy value
used in the load rating shall be stated in the remarks on the LRS form.

6.1.3—Evaluation Methods

The rating method to be used is dictated by the design method used. See Table 6.1.3-1 for the rating method
required.

Table 6.1.3-1 Required Rating Method

Design Method Rating Method

timber structures - ASR

Allowable Stress (ASD
( ) all other structure types - LFR

timber structures - ASR

Load Factor (LFD
( ) all other structure types - LFR

Load and Resistance Factor (LRFD) all structure types - LRFR?

timber components - ASR

combination of design methods
all other components - LFR

2BrR™ version 6.4 and version 6.5 cannot rate LRFD timber bridges under the LRFR method. Contact the ITD Load
Rating Engineer for guidance.

6.1.4—Concrete Bridges with Unknown Structural Components

For concrete bridges with unknown details, an exhaustive search for plans and shop drawings shall be conducted and
documented. If the details required for load rating cannot be located, a load rating by engineering judgment shall be
performed for a HS truck using the following procedures. This shall be documented using the Engineering Judgment
LRS form shown in Appendix 6.1.5. Load ratings by engineering judgment must be performed by a licensed
Professional Engineer.

Recommended values for inventory/operating rating factors and inventory/operating ratings in tons are given in
Table 6.1.4-1. The inventory rating (IR) shall be reported as NBI Item #66, the operating rating (OR) shall be reported
as NBI Item #64.
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Table 6.1.4-1 Inventory and Operating Ratings by NBI Condition Rating

Lowest NBI Condition Rating? Rating Factor Rating in Tons”
IR OR IR® OR"
9 1.00 1.67 36 60
8 1.00 1.67 36 60
7 0.86 1.45 31 52
6 0.64 1.06 23 38
5 0.50 0.84 18 30
4° 0.33 0.56 12 20
3° 0.17 0.28 6 10
2° 0.08 0.09 3 3
lor0Q° 0 0 0 0

& Choose the lowest NBI Condition Rating for either the #59 (Superstructure), #60 (Substructure), or #62 (Culvert). NBI
Item #58 (Deck) does not apply to this policy.

" IR and OR are based on the HS-20 truck with a weight (W) of 36 Tons.

¢ Shaded areas where the Condition Rating for the Superstructure, Substructure or Culvert is 4 or less indicate that
weight limit posting for State legal loads may be necessary.

Careful consideration should also be given to the specific BrM™ Element Condition States and their corresponding
notes in the inspection report. Concrete slabs in Condition State 5 and reinforced concrete and prestressed beams with
quantities in Condition State 4 may be considered for lower load rating values.

Coding of the NBI Items in BrM™ shall be as shown in Table 6.1.4-2.

Table 6.1.4-2 BrM™ Inputs for Engineering Judgment Ratings

NBI Item# | NBI Item Name BrM™ Input
63 Operating Method 0 - Field Eval./Engr. Judgment
64 Operating Rating Operating Rating (Tons)
65 Inventory Method 0 - Field Eval/Engr. Judgment
66 Inventory Rating Inventory Rating (Tons)
RT =RFxW (6.1.4-1)

RT = Rating in tons for HS truck rounded down the nearest whole ton
RF = Rating factor for HS truck
W = Weight in tons of HS truck

Load ratings for State legal loads shall not be performed, unless at least one of the NBI Items #58 (Deck), #59
(Superstructure), #60 (Substructure), or # 62 (Culvert) is coded as 4 or less and/or engineering judgment concludes that
weight limit posting is required.

A common method used by ITD in establishing weight restrictions for a bridge which is in poor condition (i.e. NBI
condition ratings are 4 or less) is to compare the bridge being rated to two similar bridges that have calculated load
ratings based on design plans and/or shop drawings. The operating tons for the posting trucks (Idaho Type 3, 3S2 and 3-
3) for the EJ bridge rating are derived by multiplying the operating rating tons for the HS-20 as taken from Table 6.1.4-1
by the ratio of the operating rating for the posting vehicle for the two similar bridges. The ratings are interpolated based
on this ratio and the span length of the two similar bridges. If possible the bridges used for comparison are constructed
around the same time frame as the bridge being rated.
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6.1.4.1—Corrugated Metal Pipe and Arches

For corrugated metal pipe and arches with unknown details, an exhaustive search for plans and shop drawings shall
be conducted. If plans cannot be located, it usually is possible to field measure the metal pipe and perform a load rating
using the Ohio Department of Transportation corrugated metal pipe Excel spreadsheet. If field measurements cannot be
obtained or measurements are insufficient to calculate load capacity, a load rating by engineering judgment shall be
performed as outlined in Article 6.1.4.

In addition to the live loads listed in Article 6A.2.3.1, all new corrugated structures shall be load rated for a standard
gage 120 kip tridem axles (40 kips per axle) with 4.5 foot spacing between axles. This live load can be found on the ITD-
modified CMP spreadsheets and the 120 Kip tridem load rating results shall be reported on the CMP LRFR LRS.

6.1.4.2—Steel and Timber Bridges

For steel and timber bridges where design plans cannot be located, the rating shall be based on field measurements.
Self-weight loads of field-measured structural members shall be increased by ten percent to account for uncertainties in
the measured dimensions. If the bridge exhibits severe deterioration or other structural problems the procedures listed in
Article 6.1.4 for a load rating by engineering judgment may be performed.

6.1.5—Component-Specific Evaluation
6.1.5.1—Decks

Concrete bridge decks with an NBI rating of 5 or greater need not be evaluated for load capacity, unless bridge has
wide spacing between girders or other unusual features. If the deck NBI rating is a 4 or less, consideration should be
given to evaluating the bridge deck, if plans are available. For consultant load ratings, the concrete bridge deck rating
model shall be done by the ITD Load Rating Engineer unless otherwise approved.

Timber bridge decks and corrugated metal bridge decks shall be evaluated for load capacity using the BrR™
software regardless of their condition.

6.1.5.2—Substructures

Substructures are not routinely evaluated; special cases are detailed in the MBE. If the substructure NBI rating is a 4
or less, consideration should be given to evaluating the substructure if plans are available. For consultant load ratings,
the substructure rating model shall be done by the ITD Load Rating Engineer unless otherwise approved.

6.1.8—Qualifications and Responsibilities

A registered Professional Engineer licensed in the state of Idaho shall be charged with the overall responsibility for
the load rating per Article 6.0.6.

6.1.9—Documentation of Load Rating

The original LRS shall be placed in the appropriate bridge inspection file. A copy of the LRS, the electronic LRS,
and supporting calculations shall be placed in the bridge rating files. The BrR™ model shall be maintained in the BrR™
database by the ITD Load Rating Engineer. Load rating models utilizing approved software other than BrR™ shall be
maintained by the ITD Load Rating Engineer.
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PART A—LOAD AND RESISTANCE FACTOR RATING
6A.1—INTRODUCTION

All new bridges designed under the LRFD code shall be load rated by the LRFR method. Refer to the BDM Article
0.3 and Article 0.4 for submittal procedures on load rating of new bridges and bridge rehabilitation projects and IMBE
Article 6.04 — Required Deliverables for details on the load rating submittal documentation requirements.

Present practice for BAM is to perform evaluations for LRFD bridges using both the LRFR and LFR methods. This
is because ITD is currently using LFR to make posting and permitting decisions. For consultant load ratings using the
LRFR method, the LFR shall be performed by BAM load rating staff.

6A.1.2—Scope

Part A details procedures for load rating bridges for the LRFD design loading, State legal loads and permit loads.
The LRFR shall be consistent with the philosophy and approach of the AASHTO LRFD Bridge Design Specifications and
the most current version of the BDM.

6A.1.5—Load and Resistance Factor Rating

For LRFD bridges load rated prior to the inventory bridge inspection, the load rating results for the design vehicle
shall be placed on the LRFR Bridge LRS form, an example is shown in Appendix 6.1.1. The legal and permit live load
factors, v, are based on Average Daily Truck Traffic (ADTT). As ADTT will be unknown until the initial bridge
inspection, the legal and permit load rating results shall be left blank.

For LRFD bridges already on the State Bridge Inventory, the load rating results shall be placed on the LRFR Bridge
LRS found in Appendix 6.1.1 and shall include the design vehicle, legal and permit load rating results. The legal and
permit rating results shall be based on the most recent ADTT to determine the appropriate legal and permit live load
factors, y .. The ADTT can be calculated based on NBI Items 29 - ADT and 109 — % ADTT.

If no changes to the bridge occur during construction which would affect the initial LRFR design vehicle load rating
results, the BAM staff shall complete the legal and permit load ratings in accordance with Article 6.0.2. The bridge
designer shall email the ITD Load Rating Engineer stating no changes occurred during construction which would affect
the results.

If changes do occur which would affect the rating results, the bridge load rating shall be updated by the bridge
designer. If traffic data from the inventory bridge inspection is available at the time of the updated load rating, the
updated LRFR Bridge LRS shall include the design vehicle, legal and permit load rating results. The legal and permit
rating results shall be based on the most recent ADTT to determine the appropriate legal and permit live load factors, y,, .

6A.2—LOADS FOR EVALUATION
6A.2.2—Permanent Loads and Load Factors
6A.2.2.1—Dead Loads: DC and DW

All dead load computations shall be documented in the BrR™ model or supporting calculations. The girder self-
weight and composite deck dead loads need not be documented unless providing independent calculations to verify the
design load rating (Refer to Article 6.0.6).

The dead loads should be entered into the BrR™ model under separate Load Case Descriptions (i.e. Asphalt,
Parapet, Sign Post, etc.). The use of Load Case Descriptions entitled “Composite” or “Non-Composite” is highly
discouraged as it is causes problems when updating the model for rehabilitation, repair or other condition changes.

Dead loads to be used in load rating of existing structures shall include the existing loads as noted in the plans and
inspection report. Wearing surface dead load shall be based on the thickness of wearing surface noted on the most recent
inspection report.

When material unit weights are not listed on the plans, dead load calculations shall be in accordance with Table
3.5.1-1 of the most current edition of the AASHTO LRFD Bridge Design Specifications except as listed in Table
6A.2.2.1-1.
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Table 6A.2.2.1-1 Generic Material Unit Weights

Material Unit Weight (kcf)
Asphalt Wearing Surface 0.140
Granular Fill (<3' below pavement) 0.140
Granular Fill (>3' below pavement) 0.125
Concrete 0.150

Dead loads to be used in the load rating submitted with the PS&E package for a new bridge shall be the loads that
are expected to be on the bridge at the completion of construction. Once construction has been complete, the load rating
shall be updated by the bridge designer if necessary to reflect the as-built conditions.

Future loads shall not be included in the load rating (ex: future wearing surface, future utilities, etc.). Only vertical
load effects shall be considered in the load rating analysis, typically no consideration should be given to transverse
loading. Composite dead loads shall be equally distributed to all girders. Non-composite dead loads shall be distributed
by tributary area.

For bridges constructed with precast elements connected by shear keys, weld tabs, and/or tie rods, it shall be
assumed that the connectivity is only enough to prevent relative vertical displacement at the interface and no distribution
of dead loads shall be allowed. Special circumstances may warrant dead load distribution in a manner different than
described above. Permission for an alternate dead load distribution shall be obtained from the ITD Load Rating
Engineer.

For steel bridges composed of rolled shapes or welded plate girders, self-weight loads shall be increased by five
percent if shop drawings are available and ten percent when there are no shop drawings. For built-up steel members, the
self-weight loads shall be increased by ten percent. For steel trusses with member forces listed on the plans, self-weight
loads shall be increased by a percentage that causes the load rating model to see dead load forces as close to those shown
on the plans as possible. For steel truss members that do not have forces listed on the plans, the self-weight loads shall
be increased by ten percent. The intent of the self-weight increase is to account for incidental items such as bolts and
rivets. Weights of items such as stiffeners and splice plates must be put into the BrR model as member loads.

For all bridge ratings based on bridge measurements from field sketches, the self-weight loads shall be increased by
ten percent.

6A.2.2.3—Load Factors

Load factors for permanent loads are as given in Table 6A.4.2.2-1. The load factor, ypw, for field-measured wearing
surfaces shall be taken as 1.50.

6A.2.3—Transient Loads

Wind load, temperature effects, earthquake effects, creep, and shrinkage effects are not typically considered during
load ratings. Pedestrian live loads shall not be considered simultaneously with vehicular loads.

6A.2.3.1—Vehicular Live Loads (Gravity Loads): LL

The live load models for LRFR load ratings shall be evaluated under the rating criteria listed in Table 6A.2.3.1-1 or
Table 6A.2.3.1-2. Schematics of the ldaho trucks can be found in Appendix 6.2.1—Idaho Legal Truck Schematics, and
Appendix 6.2.2—121Kip Truck Schematic.

Table 6A.2.3.1-1 Required Rating Results for LRFR Completed Prior to Inventory Bridge Inspection

. Inventory | Operating Legal Permit
Live Load Rating Rating Rating Rating
HL - 93 (English Units) X X
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Table 6A.2.3.1-2 Required Rating Results for LRFR Completed After the Inventory Bridge Inspection

Live Load "atng’ | Rating | Ratmg | Reting
HL - 93 (English Units) X X
Idaho Type 3 X X
Idaho Type 3S2 X X
Idaho Type 3-3 X X
Idaho 121 kip X X
NRL x x
EV2 a X
EV3 a X

% If the legal and/or permitrating for the NRL is less than 1.0, the legal and/or permit tonnages for the SU4, SU5, SU6, and SU7
vehicles must be reported on the LRS.
® Ratings needed for EV2, EV3 on bridges on interstate and all public bridges within one road mile of an interstate
interchange.

6A.2.3.2—Application of Vehicular Live Load

Roadway widths less than 20 feet shall be rated for one lane of traffic.
6A.4—LOAD RATING PROCEDURES
6A.4.1—Introduction

LRFR ratings shall be reported in rating factors and rating tonnages as shown on the LRS in Appendix 6.1.1.
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6A.4.2—General Load Rating Equation
6A.4.2.2—Limit States

Table 6A.4.2.2-1 Limit States and Load Factors for Load Rating

. . Dead | Dead Design Load .
Bridge le"é Load | Load® Legal Load Permit Load
Type State Inventory | Operating
Yoc Yow yu Yo Yo Yo
MBE Tables
Strength | | 1.25 1.50 1.75 1.35 6A.4.4.2.3a-1 and --
6A.4.4.2.3b-1
Steel - - _ MBE Table
Strength Il | 1.25 | 1.50 6A45.4 231
Service Il | 1.00 | 1.00 1.30 1.00 1.30 1.00°
Fatigue® | 0.00 | 0.00 - - - -
MBE Tables
Strength | | 1.25 | 1.50 1.75 1.35 6A.4.4.2.3a-1 and --
Reinforced 6A.4.4.2.3b-1
Concrete MBE Table
Strength Il | 1.25 | 1.50 -- -- -- 6A45.4 931
Service I° | 1.00 | 1.00 - - - 1.00°
MBE Tables
Strength | | 1.25 1.50 1.75 1.35 6A.4.4.2.3a-1 and --
6A.4.4.2.3b-1
Prestressed
MBE Table
Concrete Strength Il | 1.25 1.50 - - - 6A45.4 231
Service Il | 1.00 | 0.8 f - 1.00° -
Service | 1.00 | 1.00 -- -- -- 1.00°
MBE Tables
Strength | | 1.25 | 1.50 1.75 1.35 6A.4.4.2.3a-1 and --
Wood 6A.4.4.2.3b-1
MBE Table
Strength Il | 1.25 | 1.50 -- -- -- 6A45.4 231

# Defined in the AASHTO LRFD Bridge Design Specifications.

® The load factor for DW at the strength limit state shall be taken at 1.50, even though the wearing surface is field
measured on all ITD structures.

¢ Shaded cells of the table indicate optional checks. All optional Legal and Permit Load checks shall use the live load
factor shown in Table 6A.4.2.2-1.

? The fatigue limit state for Steel need not be checked.

® Service | is used to check the 0.9 F, stress limit in reinforcing steel.

1.0 for ps concrete designed using refined time dependent losses, 0.8 for all other ps concrete



SECTION 6: LOAD RATING 6-17

6A.4.2.3—Condition Factor: ¢,
Use ¢, = 1.0 for bridge components that have NBI ratings in accordance with Table 6A.4.2.3-1.

Table 6A.4.2.3-1NBI Coding Thresholds for Use of ¢.= 1.0

NBI Item NBI Coding
(58) Deck 5 or greater
(59) Superstructure 5 or greater
(60) Substructure 5 or greater
(62) Culvert 6 or greater

The BAM load rating staff may assign a value of ¢ less than 1.0 for a bridge component if the NBI coding is not in
accordance with Table 6A.4.2.3-1. Consultant load rating engineers shall use ¢.= 1.0 in the load rating model. If the
NBI coding for a bridge is not in accordance with Table 6A.4.2.3-1, a note should be made in the remarks on the LRS
form.

6A.5—CONCRETE STRUCTURES

For specifics on the rating models for concrete members, see the following articles:

6.0.7.1 — Prestressed Girders

6.0.7.3 — Reinforced Concrete Girders

6.0.7.4 — Reinforced Concrete Frames and Box Structures
6A.5.8—Evaluation for Shear

Reinforced concrete and prestressed bridge members shall be evaluated for shear for the design live loads, state legal
live loads and permit live loads.

The Shear Computation Method under the LRFR Control Options in the BrR™ model can be set to any method
(General Procedure, Simplified Procedure, or Simplified Procedure — Vci, Vcw). It may be preferable to use the same
shear computation method in the analysis that was used in the original bridge design calculations.
6A.5.12—Rating of Reinforced Concrete Box Culverts

Refer to Article 6.0.7.4.
6A.6—STEEL STRUCTURES

For specifics on the rating models for steel members, see the following articles:

Article 6.0.7.2 — Steel Girders
Article 6.0.7.5 — Corrugated Metal Decks and Concrete Filled Grid Decks

6A.8—POSTING OF BRIDGES

Posting decisions are not made based on LRFR. See Article 6B.7 for posting procedures.
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PART B—ALLOWABLE STRESS RATING AND LOAD FACTOR RATING
6B.5—NOMINAL CAPACITY: C
6B.5.2—Allowable Stress Method

6B.5.2.7—Timber

When timber properties are not provided, beam stresses shall be based on values listed for the wood type in the
National Design Specification for Wood Construction (NDS) referenced in the AASHTO Standard Specifications for
Highway Bridges, 17" Edition. If the species is not indicated in the plans or field sketches, Western Larch or Douglas
Fir shall be assumed. For treated lumber, coastal region Douglas Fir — Larch shall be assumed. Timber stresses shall be
based on the West Coast Lumber Inspection Bureau (WCLIB) rules for grading. If not provided, timber Number 1
commercial grade shall be assumed for the girders, and Number 2 commercial grade for decks. Default glue-lam will be
assumed 20F-V3 western species.
6B.5.3—Load Factor Method

6B.5.3.1—Structural Steel

When steel properties are not provided, the following yield strength, F, shall be used:

Table 6B.5.3.1-1Yield Strength Based on Year of Construction

Year of Construction Fy (psi)
Prior to 1905 26,000
1905 to 1935 30,000
1936 to 1963 33,000
After 1963 36,000

6B.5.3.2—Reinforced Concrete

For specifics on the rating models for reinforced concrete members, see the following articles:
6.0.7.3 — Reinforced Concrete Girders

6.0.7.4 — Reinforced Concrete Frames and Box Structures

When reinforcing steel properties are not provided, the following yield strength, f,, shall be used:

Table 6B.5.3.2-1 Yield Strength by Type of Reinforcing Steel

Type of Reinforcing Steel Ty (psi)
Unknown prior to 1954 33,000
Structural Grade 36,000

Billet or Intermediate Grade or

Unknown after 1954 (Grade 40) 40,000
Rail or Hard Grade (Grade 50) 50,000
Grade 60 60,000

When concrete properties are not provided, the following ultimate strength, f°., shall be used:

Table 6B.5.3.2-2 Ultimate Strength by Year of Construction

Year of Construction . (psi)

Prior to 1959 2,500

1959 and later 3,000
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6B.5.3.3—Prestressed Concrete

For specifics on the rating models for prestressed concrete members, see Article 6.0.7.1. When prestressed concrete
properties are not provided, the following ultimate strength, f’, shall be used:

Table 6B.5.3.3-1 Ultimate Strength by Year of Construction for Prestressed Concrete

Year of Construction . (psi)
Prior to 1959 3,000
1959 and later 3,500

When the type of prestressing strand is unknown, stress relieved strands should be assumed and the following tensile
strength, fy,, shall be used:

Table 6B.5.3.3-2 Tensile Strength by Year of Construction for Prestressed Concrete

Year of Construction fou (psi)
Prior to 1963 232
1963 and later 250

6B.6—LOADINGS

Wind load, temperature effects, earthquake effects, creep, and shrinkage effects are typically not considered during
load ratings. Pedestrian live loads shall not be considered simultaneously with vehicular loads.

6B.6.1—Dead Load: D

The provisions of Article 6A.2.2.1 shall apply for Load Factor and Allowable Stress Ratings.
6B.6.2—Rating Live Load

The live load models for LFR and ASR load ratings shall be evaluated under the rating criteria listed in Table
6B.6.2-1. Schematics of the Idaho trucks can be found in Appendix 6.2.1 (Idaho Type 3, 3S2, and 3-3) and Appendix
6.2.2 (121Kip truck).

Table 6B.6.2-1 Required Rating Results for ASR and LFR

Live Load Inventory Rating Operating Rating
Design Truck Shown on Plans?® X X
HS-20 X X
Idaho Type 3 X X
Idaho Type 3S2 X X
Idaho Type 3-3 X X
Idaho 121 kip X X
NRL X xP
EV2 X¢ X¢
EV3 X¢ X¢

% 1f the design truck shown on the plans is the HS-20, this line shall be left blank on the LRS form.

" If the operating rating for the NRL is less than 1.0, operating tonnages for the SU4, SU5, SU6, and SU7 vehicles must
be reported on the LRS.

¢ Ratings needed for EV2, EV3 on bridges on interstate and all public bridges within one road mile of an interstate

interchange.
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6B.6.2.2—Truck Loads

Roadway widths less than 20 feet shall be rated for one lane of traffic.

6B.6.3—Distribution of Loads

The live load bending moment for each interior stringer shall be determined by applying to the stringer the fraction
of a wheel load (both front and rear) determined in Table 6B.6.3-1.

Table 6B.6.3-1 Distribution of Wheel Loads in Longitudinal Beams

Kind of Floor Timber Deck Type Deck Thickness One Traffic Lane Two or More
Traffic Lanes
Plank® Any S/4.0 S/3.75
4” thick or multiple layer®
floors over 5” thick S/4.5 S/4.0
Nail Laminated® S/50 S/4.25
6” or more thick If S exceeds 5” use | If S exceeds 6.5’
footnote f. use footnote f.
Timber® Glued Laminated® 4” thick S/4.5 S/4.0
Panels on Glued 3/6.0 3/5.0
Laminated 6” or more thick If S exceeds 6” use | If S exceeds 7.5
Stringers footnote f. use footnote f.
4” thick S/4.5 S/4.0
Glued Laminated
Panels on Steel . S15.25 S/4.5
Stringers 6” or more thick If S exceeds 5.5’ If S exceeds 7’
use footnote f. use footnote f.
. . Two or More
Kind of Floor Beam Type One Traffic Lane Traffic Lanes
. S/7.0 S/5.5
- ¢}
Steel |-Beam strmgersirgr;(r:i prestressed concrete If S exceeds 10° If S exceeds 14’
g use footnote f. use footnote f.
S/6.5 S/6.0
Concrete T-Beams If S exceeds 6” use | If S exceeds 10’
footnote f. use footnote f.
S/6.0 S/5.0
Timber stringers If S exceeds 6” use | If S exceeds 10’
Concrete footnote f. use footnote f.
S/8.0 S/7.0
Concrete box girders" If S exceeds 12’ If S exceeds 16’

use footnote f.

use footnote f.

Steel box girders

See 2002 AASHTO Standard
Specifications for Highway Bridges,
Article 10.39.2.

Prestressed concrete spread box beams

See 2002 AASHTO Standard
Specifications for Highway Bridges,
Article 3.28.

S = average stringer spacing in feet.
abedefohlEor corresponding footnotes, refer to the 2002 AASHTO Standard Specifications for Highway Bridges,

Table 3.23.1
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Table 6B.6.3-1 (Continued) Distribution of Wheel Loads in Longitudinal Beams

Kind of Floor Deck Thickness One Traffic Lane Two or More
Traffic Lanes
Less than 4” thick S/4.5 S/4.0
S/5.0
Steel Grid . 5/6.0 If S exceeds
4” or more thick If S exceeds 6” use ,
10.5” use
footnote f.
footnote f.
Kind of Floor Corrugation Depth One Traffic Lane Two or More
Traffic Lanes
Steel bridge 2” min. depth S/5.5 S/45
corrugated plank

S = average stringer spacing in feet.
abedefohleor corresponding footnotes, refer to the 2002 AASHTO Standard Specifications for Highway Bridges,
Table 3.23.1

6B.7—POSTING OF BRIDGES
6B.7.1—General

If load rating calculations indicate that any of the State legal loads or SHV loads has an operating rating factor less
than 1.0, then the bridge must be load posted for weight restrictions. For a schematic of the Idaho Load Posting trucks
see Appendix 6.2.1.

ITD and consultant load raters shall routinely load rate state and local government structures and develop
recommendations for weight restrictions. Recommendations are to be submitted to the BAME and entered into a
database containing all bridge inspection information for each structure (BrM™). Recommended postings shall be
compared with actual postings to verify whether the structure is properly posted for weight restrictions. If a structure is
not properly posted, the procedures outlined in Articles 6B.7.1.1 and 6B.7.1.2 shall be used.

Bridges not capable of carrying a minimum gross live load weight of three tons at the operating level must be
closed.

The authority and responsibility of Bridge Owners to post or restrict bridges is outlined in the following regulations:

e |daho Statute 40-619
e Idaho Statute 40-1206
e ldaho Statute 10-1207
e 23 CFR 650.307

e 23 CFR650.313

In situations where a local Bridge Owner does not post or close a bridge in accordance with the policies outlined in
the IMBE, ITD may have to take actions to ensure the public’s safety on locally owned highway bridges.

6B.7.1.1—Posting and Closure Procedures of ITD Maintained Structures

When an ITD structure requires closure or load restrictions, and signage and/or barricades are not yet installed or
properly installed, the following procedure shall be followed:

1. Notification—The District Engineer and Maintenance Engineer are notified of the posting or closure requirements
via phone call or e-mail from the BAME or designee. As a follow-up, a letter prepared by the BAM Engineer is sent
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to the District detailing required actions. If load posting is required, the letter shall also contain schematics of the
required signs.

2. Action—The District Engineer shall be required to perform the necessary actions to properly load post or close the
structure. Bridge closure shall occur within 2 days of notification and load posting shall occur within 10 days. A
representative from the District is required to contact the BAME when the posting signs or barricades have been
installed. Once BAM is notified that the proper signs and/or barricades have been installed, the BrM™ database
shall be updated to reflect the actual posting tonnages or closure.

3. Follow Up—If BAM is not notified of compliance within the required timeframes, the District shall be contacted
again by either e-mail or phone. The bridge shall be added to the Critical Deficiency Tracking System and continue
to be monitored in accordance with Article 4.8.1.4.4. The bridge inspector confirms signs are in place and correct at
all routine bridge inspections.

6B.7.1.2—Posting and Closure Procedures of Locally Owned Structures

When a locally owned structure requires closure or load restrictions, and signage and/or barricades are not yet
installed or properly installed, the following procedures shall be followed:

1. Notification— The local agency shall be notified via phone call or email from the BAM Engineer or designee if
closure is required. A letter prepared by the BAME shall be sent to the local agency detailing required actions.  If
load posting is required, the letter shall also contain schematics of the required signs.

2. Action—The local agency shall be required to perform the necessary actions to properly post or close the structure.
Bridge closure shall occur within 5 days of notification and posting within 30 days. Certain unforeseen
circumstances such as weather-related events may legitimately preclude the local agency from meeting these
timelines. In that case the BAM and local agency shall agree to a reasonable date for the posting or closure. The
local agency is required to contact the BAME when the posting signs or barricades have been installed.

3. Follow Up—If the local agency fails to notify BAM within the timeframes identified above, a follow-up letter shall
be sent by the BAME. At this point the bridge shall be added to the Critical Deficiency Tracking System and shall
continue to be monitored in accordance with Article 4.8.1.4.5. If the local agency fails to notify BAM within 5
business days that corrective action has been taken, a second follow-up letter shall be sent by the Chief Engineer or
designee. This letter shall inform the local agency that Federal and State funds may be suspended until appropriate
corrective actions are taken. The FHWA Division Administrator and LHTAC shall be copied on the letter in
addition to appropriate ITD personnel. Additionally, the appropriate ITD District Engineer shall be contacted and
either he/she or designee shall follow-up with local highway agency personnel and offer assistance to get the bridge
properly posted or closed.

Once BAM is notified that the proper signs and/or barricades have been installed, the BrM™ database shall be
updated to reflect the actual posting tonnages or closure. The bridge inspector confirms proper signs are in place and
correct at all routine bridge inspections.

6B.7.1.3—Emergency Posting of Weight Restrictions on Structures

In case of bona fide emergencies, the District Engineer or designee shall take the necessary steps to protect the
public safety. Examples of emergencies are collision, flood, or fire damage.

Corrective action may be required prior to a complete evaluation by BAM or Bridge Design. Such action may
consist of restricting the traffic to certain lanes or posting the structure for no trucks, or only trucks below a specified
gross weight.

The offices of Ports of Entry, Motor Carrier, and over legal permits should immediately be verbally notified with a
follow-up notification in writing of any temporary restrictions on the State Highway system as well as the time the
restrictions are lifted or modified.
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6B.7.2—Posting Loads

ITD State legal loads are as shown in Appendix 6.2.1.
6B.7.3—Posting Analysis

If load rating calculations indicate that any of the State legal loads or SHV loads has an operating rating factor less
than 1.0, the bridge must be load posted for weight restrictions. The bridge shall be posted based on the procedures
detailed in Articles 6B.7.1.1, 6B.7.1.2, and 6B.7.1.3. The safe load posting shall be based on Equation 6B.7.3-1.

Safe Posting Load = (RF) W (6B.7.3-1)

RF = Legal load rating factor

W = Weight of rating vehicle
6B.7.4—Regulatory Signs

Load posting signs shall be in accordance with R12-5 and R12-6B as shown in the most current version of the Idaho

Transportation Department Sign Chart. Closure barricades should conform to Article 2B.67 of the MUTCD.
The tonnage listed on the weight limit sign (R12-5) will be in accordance with the Table 6B.7.4-1.

Table 6B.7.4-1
Vehicle Tonnage
M Single Unit Vehicle Lower of the safe posting load of the Idaho Type 3,
SU4, SU5, SU6, SU7, EV2, EV3, or 27 tons
A N s Tractor- Lower of the safe posting load for the Idaho Type

Trailer Combination 352 or 42 tons

v 1 ck-Trailer Lower of the safe posting load for the Idaho Type
Combination 3-3 or 45 tons

The tonnage listed on the axle limit sign (R12-6) will be the greater of the following, rounded down to the nearest
tenth of a ton:

e OR Idaho Type 3 x (9.45/27)
e ORIdaho Type 3S2 x (8.75/42)
e OR ldaho Type 3-3 x (7.0 / 45)

The weight of the maximum axle on the Idaho Type 3, Idaho Type 3S2, and Idaho Type 3-3 is 9.45 tons, 8.75 tons,
and 7.0 tons respectively.

6C.1—REFERENCES
AASHTO Standard Specifications for Highway Bridges, 17" Edition, 2002
AASHTO Manual for Bridge Evaluation Second Edition, 2014

Current editions of:
Idaho Transportation Department Bridge Design LRFD Manual (BDM)

AASHTO LRFD Bridge Design Specification

Manual on Uniform Traffic Control Devices
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APPENDIX 6.1.1 EXAMPLE LRFR LOAD RATING SUMMARY FORM

LRFR BRIDGE LOAD RATING SUMMARY rev. 11/25/2014

Page 1 of 2
Bridge Key No. Structure Name (27) Year Built Drawing No. Drawing Date Date of Analysis
25101 X992320 9.48 2013 16467 July 2011 11/25/2014
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected
6.5 N. 2.5 W. Richfield 1420 North Road East Main Canal
(49) Length (11) Milepost (2) District (3) County (22) Owner Administrative Jurisdiction
52 ft 9.480 4 63 Lincoln Other Local Agencies Richfield Hwy. Dist.
(45, 43a, 43b) Bridge Description Design Vehicle (On Plans) Existing Wearing Surface Type & Depth
Simple 1 Span PSC Girder Bridge HL-93 4in. Asphalt (2013 Report)
Rating Program & Version Rating Method AASHTO Reference
BrR 6.6.0 - AASHTO Engine LRFR The Manual for Bridge Evaluation, Second Edition, 2011
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
9 Excellent 9 Excellent 9 Excellent N N/A (NBI) 8 Stable Above Footing
INVENTORY AND OPERATING LOAD RATINGS
Rating Weight Controlling Controlling Rating Rating
Rating Vehicle Level (Tons) Member Location Controlling Limit State Factor (Tons)

HL-93 (Truck + Lane Ctrls.) Inventory 36 G2 - Int. Gir. 1.5 Strength | - Flexure 1.11 39
HL-93 (Truck + Lane Ctrls.) Operating 36 G2 - Int. Gir. 1.5 Strength | - Flexure 1.43 51
This LRFR Load Rating is based on: [] Design Plans [<] Design Plans & Approved Shop Drawings [J oOther (Please explain in Remarks)
Remarks: Quality Assurance Engineer

*Load rating performed for the girders only. Name:

*Composite Qead load was_distributed to girders by tribu_tary area. _ _ _ Company:

*Actual wearing surface thickness from the 2013 Inspection Report was input into the rating.

*Current condition assessments, distress and/or deterioration effects, fracture critical detailing, and fatigue were Date:

not evaluated. Load Rating Engineer

*The load rating was limited to the vertical load effects only. Name:

*Lump sum girder losses were calculated from the final working force in girder shop drawings.

*Prestressing strand reinforcement was input into BrR using the strand locations given in the girder shop Company:

drawings. Date:

Insert Stamp

The information below is filled out once the ADTT data is entered onto the inspection report. If this bridge has not yet had the initial inspection (i.e. bridge is under development) leave the
information below blank. The ADTT value listed below is to be used to establish Legal and Permit y,, factors.

(30) ADT Year (29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) Legal and Permit Ratings Completed by
2013 224 13 29 Name:
Rating Weight Controlling Controlling Rating Rating
Rating Vehicle Level (Tons) Member Location Controlling Limit State Factor (Tons)
Idaho - Type 3 Legal 27 G2 - Int. Gir. 15 Service Il - Concrete Stress 1.49 40
Idaho - Type 352 Legal 39.5 G2 - Int. Gir. 15 Service Ill - Concrete Stress 1.78 70
Idaho - Type 3-3 Legal 39.5 G2 - Int. Gir. 15 Service Il - Concrete Stress 1.72 67
Idaho - 121k Legal 60.5 G2 - Int. Gir. 15 Service Ill - Concrete Stress 1.45 87
NRL Legal 40 G2 - Int. Gir. 15 Service Il - Concrete Stress 1.13 45
Idaho - Type 3 Permit 27 G2 - Int. Gir. 15 Strength Il - Flexure 2.68 72
Idaho - Type 352 Permit 39.5 G2 - Int. Gir. 15 Strength Il - Flexure 3.20 126
Idaho - Type 3-3 Permit 39.5 G2 - Int. Gir. 15 Strength Il - Flexure 3.08 121
Idaho - 121k Permit 60.5 G2 - Int. Gir. 15 Strength Il - Flexure 2.60 157
NRL Permit 40 G2 - Int. Gir. 15 Strength Il - Flexure 2.02 80
BRIDGE LOAD RATING SUMMARY
Controlling Truck Bridge Factor Bridge Color Load Posting Required? Max Axle Weight if Posting Req.
Idaho - Type 3 1483 Interstate No N/A
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APPENDIX 6.1.1 EXAMPLE LRFR LOAD RATING SUMMARY FORM

LRFR BRIDGE LOAD RATING SUMMARY

)

rev. 11/25/2014

Page 2 of 2

Bridge Key No.
25101

Structure Name

X992320 9.48

(27) Year Built
2013

Drawing No. Drawing Date
16467 July 2011

Date of Analysis

11/25/2014

(9) Bridge Location
6.5 N. 2.5 W. Richfield

(7) Facility Carried

1420 North Road

(6a) Feature Intersected
East Main Canal

(49) Length (11)Milepost
52 ft 9.480

(2) District
4

(3) County
63 Lincoln

(22) Owner

Other Local Agencies

Administrative Jurisdiction

Richfield Hwy. Dist.

(45, 43a, 43b) Bridge Description

Design Vehicle

Existing Wearing Surface Type & Depth

Simple 1 Span PSC Girder Bridge HL-93 4in. Asphalt (2013 Report)
Rating Program & Version Rating Method AASHTO Reference
BrR 6.6.0 - AASHTO Engine LRFR The Manual for Bridge Evaluation, Second Edition, 2011
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
9 Excellent 9 Excellent 9 Excellent N N/A (NBI) 8 Stable Above Footing
LEGAL RATINGS - Specialized Hauling Vehicles (SHV)
(Fill in the below SHV Legal Ratings only when Legal Rating Factor for NRL is less than 1.0)
Rating Weight Controlling Controlling Rating Rating

Rating Vehicle Level (Tons) Member Location Controlling Limit State Factor (Tons)
Su4 Legal 27 0
SuU5 Legal 31 0
SU6 Legal 34.75 0
SU7 Legal 38.75 0

PERMIT RATINGS - Specialized Hauling Vehicles (SHV)
(Fill in the below SHV Permit Ratings only when Permit Rating Factor for NRL is less than 1.0)
Rating Weight Controlling Controlling Rating Rating

Rating Vehicle Level (Tons) Member Location Controlling Limit State Factor (Tons)
Su4 Permit 27 0
SU5 Permit 31 0
Su6 Permit 34.75 0
SU7 Permit 38.75 0

Additional Remarks:
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APPENDIX 6.1.2 EXAMPLE LRFR DIRECTIONS

LRFR Load Rating Summary Form Directions

There are many pull down menus available in the form. Please use these when possible. However, if the
desired value cannot be found on the pull down menu it can be typed into the cell.

Section 1: General Bridge Data

o Fill out cells with data as found in the Inspection Report or Structural Inventory and Appraisal.
For NBI items, the NBI item numbers are included in the cell title for easy reference.

o If the rating is for a structure that has not yet been built, fill in as much of general bridge data as
you can and leave the rest blank. The unknown data will be completed once the structure is built
and has been inventoried by the Bridge Inspector.

Section 2: Inventory and Operating Load Ratings
e Rating Vehicles

The rating vehicle shown on line one and two of this section of the LRS form shall be the HL-93
truck configuration that controls the rating (truck + lane, tandem + lane, or truck pair).

e Controlling Member

See the following examples for guidance on how to report the controlling member.

Abbreviation for Form Abbreviation Meaning
Girder name as Gl Ext. G!rder 1 -Exter_ior G-irder
i — —Int. Girder 2 — Interior Girder
labeled in rating file \463 Int. w/ Util. Girder 3 — Interior Girder with utility loads
Short girder
description

e Controlling Location
See the following example for guidance on how to report the controlling location.
Abbreviation for Form Abbreviation Meaning

Span 1 controls at midspan
Span 2 controls at the 7" 10" point

Span number / \ Tenth point (may be reported

out to the 100" if necessary)

e Rating (Tons)

This is automatically calculated based on the rating factor and tonnage of the rating vehicle.
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APPENDIX 6.1.2 EXAMPLE LRFR DIRECTIONS

e Load Rating Basis

Please indicate if the load rating is based on Design Plans, Design Plans and Approved Shop
Drawings or Other. When “Other” is used, provide an explanation in the remarks (e.g., Approved
Shop Drawings only, or Field Measurements).

Section 3: Remarks and Signature

e There is a text box under remarks. Please fill this in with any assumptions that were made for the
load rating. If needed, the bottom of page 2 of the LRS has extra room for additional remarks.

e Please fill in the information for the people that worked on the load rating.

e Please have a Professional Engineer licensed in the State of Idaho stamp the final copy. For load
ratings completed prior to the inventory inspection, the stamp will only apply to the HL-93
ratings.

Section 4: Legal, Permit, and Emergency Vehicle (EV) Ratings

e Fill in the traffic data per the inspection report. The ADTT shown on this form shall also be used
to compute the Legal and Permit Live Load Factors (y..) used in the load rating model.

o If the bridge has not had the inventory inspection, the Legal and Permit Ratings shall be left
blank. Once the inventory inspection is completed, the Legal and Permit Ratings shall be
completed. If there were design changes during construction requiring modifications to the load
rating, the Legal and Permit Ratings shall be completed by the original Load Rater. If there were
no changes during construction, ITD staff will complete the Legal and Permit Ratings.

e The Legal and Permit rating vehicles shall be as shown on the LRS form.

e If the Legal and/or Permit Rating Factor for the NRL truck is less than 1.0, refer to Section 7:
Legal and Permit Ratings for Specialized Hauling Vehicle (SHV).

e Emergency vehicle rating (when applicable) Type EV2 & EV3 shall be reported as legal rating
factor in the remarks.

Section 5: Bridge Load Rating Summary

e All of the fields in this section are automatically calculated based on the ratings input in Section
4. These fields are related to ITD’s over legal weight permit vehicle screening process and ITD’s
Route Capacity Map.

Section 6: General Bridge Data

e The General Bridge Data on page 2 of the LRS will automatically be populated once the General
Bridge Data on page 1 is completed.

Section 7: Legal and Permit Ratings for Specialized Hauling Vehicle (SHV)

e If the Legal Rating Factor for the NRL truck is less than 1.0, the Legal Ratings for the four SHV
trucks (SU4, SU5, SU6, and SU7) on page 2 of the LRS must be completed. If the Legal Rating
Factor for the NRL truck is 1.0 or above, leave the Legal Ratings for the SHV blank.
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o If the Permit Rating Factor for the NRL truck is less than 1.0, the Permit Ratings for the four
SHYV trucks on page 2 of the LRS must be completed. If the Permit Rating Factor for the NRL is
1.0 or above, leave Permit Ratings for the SHV blank.
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APPENDIX 6.1.3 EXAMPLE LFR LOAD RATING SUMMARY FORM

ASR/LFR BRIDGE LOAD RATING SUMMARY

rev. 10/29/2014

Page 1 of 2
Bridge Key No. Structure Name (27) Year Built Drawing Number Date of Analysis
29195 X994250 1.98 1970 16910
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected
6.3 N. 5.0 W. Grangeville McDonald Road Shebang Creek
(49) Length (11)Milepost |(2) District (3) County (22) Owner Administrative Jurisdiction
31t 101.307 |2 49 Idaho Other Local Agencies Fenn Hwy. Dist.
(45, 43a, 43b) Bridge Description Design Vehicle Existing Wearing Surface Type & Depth
Simple 1 Span SS Bridge H-15 10" Granular
Rating Program & Version Rating Method AASHTO Reference
BrR 6.6 - AASHTO Engine LFR The Manual for Bridge Evaluation, Second Edition, 2011
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
6 Satisfactory 6 Satisfactory 6 Satisfactory N N/A (NBI) U Unknown Scour
INVENTORY RATINGS
Controlling Weight Controlling Controlling Rating Rating
Rating Vehicle Configuration (Tons) Member Location Controlling Limit State Factor (Tons)
H-15 Truck 15 G1 - Ext. Gir. 15 Service Steel 0.69 10
HS-20 Truck 36 G1 - Ext. Gir. 1.6 Service Steel 0.45 16
Idaho - Type 3 Truck 27 G1 - Ext. Gir. 15 Service Steel 0.44 11
Idaho - Type 352 Truck 39.5 G1 - Ext. Gir. 15 Service Steel 0.51 20
Idaho - Type 3-3 Truck 39.5 G1 - Ext. Gir. 15 Service Steel 0.61 24
Idaho - 121k Truck 60.5 G1 - Ext. Gir. 15 Service Steel 0.48 28
NRL Truck 40 G1 - Ext. Gir. 15 Service Steel 0.36 14
OPERATING RATINGS
Controlling Weight Controlling Controlling Rating Rating
Rating Vehicle Configuration (Tons) Member Location Controlling Limit State Factor (Tons)
H-15 Truck 15 G1 - Ext. Gir. 15 Service Steel 1.15 17
HS-20 Truck 36 G1 - Ext. Gir. 1.6 Service Steel 0.75 27
Idaho - Type 3 Truck 27 G1 - Ext. Gir. 15 Service Steel 0.73 19
Idaho - Type 352 Truck 39.5 G1 - Ext. Gir. 15 Service Steel 0.85 33
Idaho - Type 3-3 Truck 39.5 G1 - Ext. Gir. 15 Service Steel 1.03 40
Idaho - 121k Truck 60.5 G1 - Ext. Gir. 15 Service Steel 0.80 48
NRL (SHV ratings on Pg 2) Truck 40 G1 - Ext. Gir. 15 Service Steel 0.61 24
BRIDGE LOAD RATING SUMMARY
Controlling Truck Bridge Factor Bridge Color Load Posting Required? Max Axle Weight if Posting Req.
Su7 391 Red Yes 7.3
Remarks: Quality Assurance Engineer
*Load rating performed for the girders only. Name:
*Composite dead load was distributed to girders by tributary area. Company:
*Current condition assessments, distress and/or deterioration effects, fracture critical detailing, and fatigue Date:
were not evaluated. - n
*Actual wearing surface thickness from the Bridge Inspection Field Sketch was input into the rating. Load Rating Engineer
*The load rating was limited to the vertical load effects only. Name:
*The bridge was input into BrR based on information provided on Bridge Inspection Field Sketch by Collins c .
Engineering dated 5/16/2012. ompany:
*BrR does not handle steel angle decking, decking was input as a generic deck type matching the thickness of Date:
the angle decking, the unit weight was calculated to match the actual weight of the deck.
*Metal angle decking was not load rated.
*Steel properties for girders were unknown. Inspection Report indicated that the bridge was built in 1970
therefore Fy = 36 ksi was used based on guidance from MBE for unknown steel built after 1963.
*Steel girders were assumed to be W18x50. The size was determined based on best matching the girder
dimensions provided on the Bridge Inspection Field Sketch with the dimensions of the rolled beam shape per
AlSC. Insert Stamp
* Field Sketch states that metal angle decking was welded to girders; therefore, the girder top flange was
assumed to be laterally supported.
*Structural steel girder self weight was increased 10% to account for miscellaneous weight.
*Live load distibution factors for steel girders were calculated based on the lever rule.
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T

ASR/LFR BRIDGE LOAD RATING SUMMARY

rev. 10/29/2014

Page 2 of 2
Bridge Key No. Structure Name (27) Year Built Drawing Number Date of Analysis
29195 X994250 1.98 1970 16910
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected
6.3 N. 5.0 W. Grangeville McDonald Road Shebang Creek
(49) Length (11)Milepost |(2) District (3) County (22) Owner Administrative Jurisdiction
311t 101.307 2 49 Idaho Other Local Agencies Fenn Hwy. Dist.
(45, 43a, 43b) Bridge Description Design Vehicle Existing Wearing Surface Type & Depth
Simple 1 Span SS Bridge H-15 10" Granular
Rating Program & Version Rating Method AASHTO Reference
BrR 6.6 - AASHTO Engine LFR The Manual for Bridge Evaluation, Second Edition, 2011
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
6 Satisfactory 6 Satisfactory 6 Satisfactory N N/A (NBI) U Unknown Scour

OPERATING RATINGS - Specialized Hauling Vehicles (SHV)
(Fill'in the below SHV OperatingRatings only when Operating Rating Factor for NRL is less than 1.0)

Controlling Weight Controlling Controlling Rating Rating
Rating Vehicle Configuration (Tons) Member Location Controlling Limit State Factor (Tons)
SU4 Truck 27 G1 - Ext. Gir. 15 Service - Steel 0.77 20
SUS Truck 31 G1 - Ext. Gir. 15 Service - Steel 0.72 22
SU6 Truck 34.75 G1 - Ext. Gir. 15 Service - Steel 0.65 22
su7 Truck 38.75 G1-Ext. Gir. 15 Service - Steel 0.63 24
POSTING
Posting
Vehicle| Schematic (Tons)
Single Unit|  gallll 19
Semi Tractor-Trailer Combination| wfl." gl 33
Truck-Trailer Combination | gL 40
Max Axle 7.3

Additional Remarks:
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LFR Load Rating Summary Form Directions
Section 1: General Bridge Data

o Fill out cells with data as found in the Inspection Report or Structural Inventory and Appraisal.
For NBI items, the NBI item numbers are included in the cell title for easy reference.

o If the rating is for a structure that has not yet been built, fill in as much of general bridge data as
you can and leave the rest blank. The form will be completed by the Bridge Inspection office
once the structure is built and has been inventoried by the Bridge Inspector.

Section 2: Inventory Ratings
e Rating Vehicles

The rating vehicle shown on line one of the Inventory Ratings section of the LRS form shall be
the design vehicle as shown on the plans. If the design vehicle is an HS-20 truck, this cell can be
left blank. The rating vehicles on lines 2 thru 7 shall be as shown on the LRS form.

e Controlling Configuration

The controlling configuration for the H or HS trucks shall be “Lane” if the lane load controls or
“Truck” if the axle configuration controls.

e Controlling Member

See the following examples for guidance on how to report the controlling member.

Abbreviation for Form Abbreviation Meaning
) Gl Ext. Girder 1 -Exterior Girder
Girder name as . . ;
heled e —Int. Girder 2 — Interior Girder
abeled in rating file \463 Int. w/ Util. Girder 3 — Interior Girder with utility loads
Short girder
description

e Controlling Location
See the following example for guidance on how to report the controlling location.
Abbreviation for Form Abbreviation Meaning

Span 1 controls at midspan
Span 2 controls at the 7" 10" point

Span number / \ Tenth point (may be reported

out to the 100" if necessary)




e Rating (Tons)

This is automatically calculated based on the rating factor and tonnage of the rating vehicle. The
first line will highlight itself if an H truck is selected for the design truck in column 1 of the table.
It will not be highlighted if anything other than an H truck is selected for the design truck in
column one.

Section 3: Operating Ratings

e See Section 2: Inventory Ratings for directions on how to fill in required cells.

o If the Operating Rating Factor for the NRL truck is less 1.0, the SHV Operating Ratings on page
2 of the LRS must be completed. If the Operating Rating Factor for the NRL is 1.0 and above, it
is not necessary to complete the SHV Operating Ratings.

e Emergency vehicle rating (when applicable) Type EV2 & EV3 shall be reported as legal rating
factor in the remarks.

Section 4: Bridge Load Rating Summary

e All of the fields in this section are automatically calculated based on the input in Section 3.
These fields are related to ITD’s overweight permit vehicle screening process and ITD’s Route
Capacity Map.

Section 5: Remarks and Signature

e There is a text box under remarks. Please fill this in with any assumptions that were made for the
load rating. See below for example remarks.

*Girders were evaluated assuming simple span load distribution.

*Actual wearing surface thickness from the 2014 Inspection Report was input into the rating.
*Current condition assessments, distress and/or deterioration effects, fracture critical detailing, and
fatigue were not evaluated except the shear stress factor Cy was assumed to equal 1.0 since the
Inspection Report indicated several splits and checks on the girders.

*The load rating was limited to the vertical load effects only.

* Timber was assumed to be Douglas-Fir Larch Grade L2D for the decking per Project Certification
of Conformance and Douglas-Fir Larch Dense No. 1 for the girders.

*Assumed no intermediate diaphragms.

e Please fill in the information for the people that worked on the load rating.
o Please have a professional licensed engineer stamp the final copy.

Section 6: General Bridge Data

e The General Bridge Data on page 2 of the LRS will automatically be populated once the General
Bridge Data on page 1 is completed.

Section 7: Operating Ratings for Specialized Hauling Vehicle (SHV)

e If the Operating Rating Factor for the NRL truck is less than 1.0, the Operating Ratings for the
four SHV trucks (SU4, SU5, SU6, and SU7) on page 2 of the LRS must be completed. If the



Operating Rating Factor for the NRL truck is 1.0 or above, leave the Operating Ratings for the
SHYV blank.



IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 6: LOAD RATING
APPENDIX 6.1.5 EXAMPLE ENGINEERING JUDGEMENT LOAD RATING SUMMARY FORM

BRIDGE LOAD RATING SUMMARY
LOAD RATINGS BY ENGINEERING JUDGMENT

rev. 11/22/2017

Page 1 of 2
Bridge Key No. Structure Name (27) Year Built (106) Year Reconstruct Inspection Date |Inventory Data Date
21135 96851A 1.91 1962 N/A 11/5/2015 10/24/2017
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected
1.5N. TAYLORVILLE STC 6851; S1STE SAND CREEK
(49) Length (11)Milepost |(2) District (3) County (22) Owner Administrative Jurisdiction
42 1.914 6 Bonneville County Highway Agency Bonneville County
(45, 43a, 43b) Bridge Description (31) Design Load (per SI&A)  |Granular WS Asphalt WS Concrete WS Timber WS
1 Span Prestressed Concrete Tee Beam HS-15 in. 5in. in. in.
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
7 Good 6 Satisfactory 5 Fair N N/A (NBI) 4 Stable, Needs Action
(30) ADT Year |(29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) (19) Detour Length Year Programmed
2015 800 13 104 2 N/A

DOCUMENT SEARCH FOR PLANS

All'ITD resources were exhausted in search for plans (plan archives, inspection files, design files), but no plans could be

located.
ASSIGNED RATINGS
Rating Rating Remarks:
Rating Level Factor (Tons) Rating Factors assumed based on lowest condition rating of the Superstructure (NBI Item # 59),
Inventory 0.50 18 ;u_bstructure (NBI Item # 60), or Culvert (NBI Item #62) per Table 6.1.4-1 of the Idaho Manual for
ridge Evaluation.
Operating 0.84 30
NBI CODING IN PONTIS Load Rating Engineer
NBI Item # NBI Item Name Pontis Input Name:
63 Operating Type 0 Field Eval/Engr Judge Company:
64 Operating Rating 30 |Date:
65 Inventory Type 0 Field Eval/Engr Judge Quality Assurance Engineer
66 Inventory Rating 18 Name:
Company:
POSTING |pate:
Vehicle Schematic  |Posting (Tons)
Single Unit (Type 3, SHV's, and EV's) # n/a
Semi Tractor-Trailer Combination ','- n/a
Truck-Trailer Combination ‘_— n/a
Max Axle|n/a

Additional remarks and/or justification for ratings assigned based on deterioration of structure:
There is no previous load rating for this bridge.
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APPENDIX 6.1.5 EXAMPLE ENGINEERING JUDGEMENT LOAD RATING SUMMARY FORM

BRIDGE LOAD RATING SUMMARY rev. 11/22/2017
LOAD RATINGS BY ENGINEERING JUDGMENT Page 20f 2

Bridge Key No. Structure Name (27) Year Built (106) Year Reconstruct Inspection Date |Inventory Data Date
21135 96851A 191 1962 N/A 11/5/2015 10/24/2017
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected

1.5N. TAYLORVILLE STC 6851; S1STE SAND CREEK

(49) Length (11)Milepost |(2) District (3) County (22) Owner Administrative Jurisdiction

42 1.914 6 Bonneville County Highway Agency Bonneville County

(45, 43a, 43b) Bridge Description (31) Design Load (per SI&A)  |Granular WS Asphalt WS Concrete WS Timber WS

1 Span Prestressed Concrete Tee Beam HS-15 in. |5 in. in. in.

(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical

7 Good 6 Satisfactory 5 Fair N N/A (NBI) 4 Stable, Needs Action

(30) ADT Year |(29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) (19) Detour Length Year Programmed

2015 800 13 104 2 N/A
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BURIED STRUCTURE LOAD RATING SUMMARY

SECTION 6: LOAD RATING
APPENDIX 6.1.6 EXAMPLE LFR FOR CULVERTS WITH MORE THAN 8' FILL

LOAD RATINGS BY LFR

rev. 2/14/2017

Bridge Key No. Structure Name (27) Year Built (106) Year Reconstruct Inspection Date

18369 09520D 254.30 1978 n/a 2/6/2017

(9) Bridge Location (7) Facility Carried (6a) Feature Intersected

S. of Cottonwood SCL US 95 Cottonwood Creek

(49) Length (11)Milepost  |(2) District (3) County (22) Owner Administrative Jurisdiction
28 ft 254.300 2 49 Idaho State Hwy Agency Dist. 2

(45, 43a, 43b) Bridge Description (31) Design Load (per SI&A) Existing Wearing Surface Type & Depth

1 Span Steel Culvert HS-20 6 in. Asphalt 330.in. Granular
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical

N N/A (NBI) N N/A (NBI) N N/A (NBI) 6 Deterioration 8 Stable Above Footing
(30) ADT Year [(29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) (19) Detour Length Year Programmed

2015 3300 20 660 1 mile n/a or unknown

DOCUMENT SEARCH FOR PLANS

Plans were found under Drawing # 16774. The design plans show a 132-inch diameter corrugated plate pipe on a 68.25
degree skew (measured normal to the roadway). Depth of fill per the plans is (Elev. @ Road Centerline = 3490 ft; Elev. @
Top of Pipe = 3464 ft; 3490 ft - 3464 ft = 26 ft).

ASSIGNED RATINGS
Rating Rating Remarks:
Rating Level Factor (Tons) The HS-20 inventory and operating ratings are being input as 99.9 tons in accordance with
Inventory 2775 99.9 IMB_E Artic_le 6.0.7.6 and the guidance for Items 64 an(_i _66 fognd in the Idahq Bridgg Inspection
Coding Guide, January 2014, for structures under sufficient fill that live load is neglible.
Operating 2.775 99.9
NBI CODING IN PONTIS Load Rating Engineer
NBI Item # NBI Item Name Pontis Input Name:
63 Operating Type 1 Load Factor (LFR) Company:
64 Operating Rating 99.9 Date:
65 Inventory Type 1 Load Factor (LFR) Quality Assurance Engineer
66 Inventory Rating 99.9 Name:
Company:
POSTING Date:
Vehicle Recommended Post (Tons)
Idaho Type 3 n/a
Idaho Type 352 n/a
Idaho Type 3-3 n/a
Max Axle n/a

There is no previous loa

Article 6.4.2. . 11ft/cos

d rating for this structure.

(68.25) = 29.7ft

Additional remarks and/or justification for ratings assigned based on deterioration of structure:

The structural span of this bridge is 11 feet since it is a 132-inch diameter pipe. Since the depth of fill is 28 feet (330 inch granular
and 6 inch asphalt per 2017 inspection), live load effects have been neglected on this structure per AASHTO Standard Specifications
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APPENDIX 6.1.7 EXAMPLE CMP LFR LOAD RATING SUMMARY FORM

CMP ASR/LFR BRIDGE LOAD RATING SUMMARY fev. 10/4/2017

Page 1
Bridge Key No. Structure Name (27) Year Built (106) Year Reconstruct Inspection Date Inventory Data Date
18595 S09520E 389.00 1974 N/A 5/2/2017 9/20/2017
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected Drawing Number
6.8 N. TENSED US 95 MOCTILEME CREEK 14914
(49) Length (11)Milepost (2) District (3) County (22) Owner Administrative Jurisdiction
12 389.006 1 Benewah State Highway Agency District 1
(45, 43a, 43b) Bridge Description (31) Design Load (per SI&A) |Granular WS Asphalt WS Concrete WS Timber WS
1 Span Steel Culvert HS-20 60 in. 45in. in. in.
Rating Program & Version Rating Method AASHTO Reference
BrR 6.7.0 - AASHTO Engine LFR The Manual for Bridge Evaluation, Second Edition, 2011
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
N N/A (NBI) N N/A (NBI) N N/A (NBI) 3 Excessive Damage 8 Stable Above Footing
(30) ADT Year  |(29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) |(19) Detour Length Year Programmed
2015 3100 14 434 27 N/A
INVENTORY RATINGS
Controlling Weight Controlling | Controlling Rating Rating
Rating Vehicle Configuration (Tons) Member Location Controlling Limit State Factor (Tons)
HS-25 Truck 45 Culvert Culvert Wall Strength 1.59 71
HS-20 Truck 36 Culvert Culvert Wall Strength 1.98 71
Idaho - Type 3 Truck 27 Culvert Culvert Wall Strength 222 59
Idaho - Type 352 Truck 39.5 Culvert Culvert Wall Strength 2.39 94
Idaho - Type 3-3 Truck 39.5 Culvert Culvert Wall Strength 2.96 116
Idaho - 121k Truck 60.5 Culvert Culvert Wall Strength 2.84 171
NRL Truck 40 Culvert Culvert Wall Strength 2.56 102
120 Tridum Truck 60 Culvert Culvert Wall Strength 1.36 81
OPERATING RATINGS
Controlling Weight Controlling | Controlling Rating Rating
Rating Vehicle Configuration (Tons) Member Location Controlling Limit State Factor (Tons)
HS-25 Truck 45 Culvert Culvert Wall Strength 2.65 119
HS-20 Truck 36 Culvert Culvert Wall Strength 3.30 118
Idaho - Type 3 Truck 27 Culvert Culvert Wall Strength 3.71 100
Idaho - Type 352 Truck 39.5 Culvert Culvert Wall Strength 3.99 157
Idaho - Type 3-3 Truck 39.5 Culvert Culvert Wall Strength 4.93 194
Idaho - 121k Truck 60.5 Culvert Culvert Wall Strength 4.73 286
NRL Truck 40 Culvert Culvert Wall Strength 4.27 170
120 Tridum Truck 60 Culvert Culvert Wall Strength 227 136
BRIDGE LOAD RATING SUMMARY
Controlling Truck Bridge Factor Bridge Color Load Posting Required? Max Axle Weight if Posting Req.
Idaho - Type 3 2059 Interstate No N/A
Remarks: Quality Assurance Engineer
On 9/30/16 AHB Deteriorated the Load Rating Due to Inspection Report Findings on 5/9/16. Name:
Assumed 40 percent section loss of culvert. See Supplemental Narrative for further information Company:
and rationale. Culvert properties and strength values extrapolated (see separate spreadsheet). Date:
Recommend culvert inspection frequency increased to 6-months so that accurate measurement Load Rating Engineer
can be obtained. Currentroute is purple. From phone call with Operations Engineer Jerry Wilson Name:
on 9/23/16 | understand culvert will be replaced as part of a larger bridge project replacement in
2018 Company:
Date:
Extrapolated values for deteriorated properties were used from 2016 load rating.
Averaged unit weight of soil changed from .133 KCF to .134 KCF
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APPENDIX 6.1.7 EXAMPLE CMP LFR LOAD RATING SUMMARY FORM

'é@'}' CMP ASR/LFR BRIDGE LOAD RATING SUMMARY fev. 10/4/2017

Page 2 of 2
Bridge Key No. Structure Name (27) Year Built (106) Year Reconstruct Inspection Date Inventory Data Date
18595 S09520E 389.00 1974 N/A 42857 42998
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected Drawing Number
6.8 N. TENSED US 95 MOCTILEME CREEK 14914
(49) Length (11)Milepost (2) District (3) County (22) Owner Administrative Jurisdiction
12 389.006 1 Benewah State Highway Agency District 1
(45, 43a, 43b) Bridge Description (31) Design Load (per SI&A) |Granular WS Asphalt WS Concrete WS Timber WS
1 Span Steel Culvert HS-20 60 in. 4.5in. in. in.
Rating Program & Version Rating Method AASHTO Reference
BrR 6.7.0 - AASHTO Engine LFR The Manual for Bridge Evaluation, Second Edition, 2011
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
N N/A (NBI) N N/A (NBI) N N/A (NBI) 3 Excessive Damage 8 Stable Above Footing
(30) ADT Year  |(29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) |(19) Detour Length Year Programmed
2015 3100 14 434 27 N/A
OPERATING RATINGS - Specialized Hauling Vehicles (SHV)
(Fill in the below SHV OperatingRatings only when Operating Rating Factor for NRL is less than 1.0)
Controlling Weight Controlling | Controlling Rating Rating
Rating Vehicle Configuration (Tons) Member Location Controlling Limit State Factor (Tons)
SU4 Truck 27 0
SUS Truck 31 0
SU6 Truck 34.75 0
SU7 Truck 38.75 0
POSTING
Posting
Vehicle|  Schematic (Tons)
Single Unit|  yulill N/A
Semi Tractor-Trailer Combination | wil gl N/A
Truck-Trailer Combination | yslELI N/A
Max Axle N/A

Additional Remarks:
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IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 6: LOAD RATING
APPENDIX 6.1.8 EXAMPLE CMP LRFR LOAD RATING SUMMARY FORM

CMP LRFR BRIDGE LOAD RATING SUMMARY

rev. 10/4/17
Page 1 of 2

Bridge Key No. Structure Name (27) Year Built (106) Year Reconstruct Inspection Date Inventory Data Date
30248 X995090 102.73 2017 N/A 7/7/2017 9/20/2017
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected Drawing Number
22.6 N. PRIEST RIVER EAST SHORE ROAD SOLDIER CREEK 17671
(49) Length (11)Milepost  |(2) District (3) County (22) Owner Administrative Jurisdiction
25 102.726 1 Bonner County Highway Agency Bonner County
(45, 43a, 43b) Bridge Description (31) Design Load (per SI&A) Granular WS Asphalt WS |Concrete WS Timber WS
1 Span Steel Culvert HL-93 34.5in. 5.5in. in. in.
Rating Program & Version Rating Method AASHTO Reference
BrR 6.7.0 - AASHTO Engine LRFR The Manual for Bridge Evaluation, Second Edition, 2011
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
N N/A (NBI) N N/A (NBI) N N/A (NBI) 9 No Deficiency 6 Calcs Not Made
(30) ADT Year (29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) (19) Detour Length Year Programmed
2017 900 1 9 99 N/A
INVENTORY AND OPERATING LOAD RATINGS
Rating Weight Controlling Controlling Rating Rating

Rating Vehicle Level (Tons) Member Location Controlling Limit State Factor (Tons)
HL-93 (Truck + Lane Ctrls.) Inventory 36 culvert culvert minimum cover 1.06 38
HL-93 (Truck + Lane Ctrls.) Operating 36 culvert culvert minimum cover 1.06 38

This LRFR Load Rating is based on:

[ Design Plans

Design Plans & Approved Shop Drawings

Other (Please explain in Remarks)

Remarks:

*Structural properties of 15"x5.5" corrugations obtained from ASTM A796/A796M - 10 (page 21 of 22)
*120 kip tridum load applied to ascertain performance under extreme loading

Name:
Company:
Date:

Quality Assurance Engineer

Name:
Company:
Date:

Load Rating Engineer

The information below is filled out once the ADTT data is entered onto the inspection report. If this bridge has not yet had the initial inspection (i.e. bridge is under development) leave the
information below blank. The ADTT value listed below is to be used to establish Legal and Permit y,, factors.

(30) ADT Year (29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) Legal and Permit Ratings Completed by
2017 900 1 9 Name:
Rating Weight Controlling Controlling Rating Rating

Rating Vehicle Level (Tons) Member Location Controlling Limit State Factor (Tons)
Idaho - Type 3 Legal 27 culvert culvert minimum cover 1.06 28
Idaho - Type 352 Legal 39.5 culvert culvert minimum cover 1.06 41
Idaho - Type 3-3 Legal 39.5 culvert culvert minimum cover 1.06 41
Idaho - 121k Legal 60.5 culvert culvert minimum cover 1.06 64
NRL Legal 40 culvert culvert minimum cover 1.06 42
120 Tridum Legal 60 culvert culvert minimum cover 1.06 63
Idaho - Type 3 Permit 27 culvert culvert minimum cover 1.06 28
Idaho - Type 352 Permit 39.5 culvert culvert minimum cover 1.06 41
Idaho - Type 3-3 Permit 39.5 culvert culvert minimum cover 1.06 41
Idaho - 121k Permit 60.5 culvert culvert minimum cover 1.06 64
NRL Permit 40 culvert culvert minimum cover 1.06 42

BRIDGE LOAD RATING SUMMARY

Controlling Truck

Idaho - Type 3-3

Bridge Factor
514

Bridge Color
Red

Load Posting Required?
Yes

Max Axle Weight if Posting Req.
9.8
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APPENDIX 6.1.8 EXAMPLE CMP LRFR LOAD RATING SUMMARY FORM

2

CMP LRFR BRIDGE LOAD RATING SUMMARY

rev. 10/4/17
Page 2 of 2

Bridge Key No. Structure Name (27) Year Built (106) Year Reconstruct Inspection Date Inventory Data Date
30248 X995090 102.73 2017 N/A 42923 42998
(9) Bridge Location (7) Facility Carried (6a) Feature Intersected Drawing Number
22.6 N. PRIEST RIVER EAST SHORE ROAD SOLDIER CREEK 17671
(49) Length (11)Milepost  |(2) District (3) County (22) Owner Administrative Jurisdiction
25 102.726 1 Bonner County Highway Agency Bonner County
(45, 43a, 43b) Bridge Description (31) Design Load (per SI&A) Granular WS Asphalt WS |Concrete WS Timber WS
1 Span Steel Culvert HL-93 34.5in. 5.5in. in. in.
Rating Program & Version Rating Method AASHTO Reference
BrR 6.7.0 - AASHTO Engine LRFR The Manual for Bridge Evaluation, Second Edition, 2011
(58) Deck (59) Superstructure (60) Substructure (62) Culvert (113) Scour Critical
N N/A (NBI) N N/A (NBI) N N/A (NBI) 9 No Deficiency 6 Calcs Not Made
(30) ADT Year (29) ADT (109) Truck % ADT ADTT (ADT x Truck % ADT) (19) Detour Length Year Programmed
2017 900 1 9 99 N/A
LEGAL RATINGS - Specialized Hauling Vehicles (SHV)
(Fill in the below SHV Legal Ratings only when Legal Rating Factor for NRL is less than 1.0)
Rating Weight Controlling Controlling Rating Rating

Rating Vehicle Level (Tons) Member Location Controlling Limit State Factor (Tons)
SU4 Legal 27 0
SU5 Legal 31 0
SUG Legal 34.75 0
SU7 Legal 38.75 0

PERMIT RATINGS - Specialized Hauling Vehicles (SHV)
(Fill in the below SHV Permit Ratings only when Permit Rating Factor for NRL is less than 1.0)
Rating Weight Controlling Controlling Rating Rating

Rating Vehicle Level (Tons) Member Location Controlling Limit State Factor (Tons)
SU4 Permit 27 0
SUS Permit 31 0
SUG Permit 34.75 0
SU7 Permit 38.75 0

Additional Remarks:
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IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 6: LOAD RATING
APPENDIX 6.2.1 IDAHO LEGAL TRUCK SCHEMATICS

IDAHO
TRANSPORTATION
DEPARTMENT

3-30-2004

TYPICAL LEGAL LUAD TYPES
FOR CAPACITY RATING & POSTING

NOTE: INDICATED CONCENTRATIONS ARE WHEEL

TYPE 3 UNIT = ==
WEIGHT - 27.00 TONS O Q—@) LOADS IN KIPS OR AXLE LOADS IN TONS.
10-0" | 4'-0
14'-0"
o Q Q|
S R
Ly S )

TYPE 352 UNIT

WEIGHT = 39.50 TONS O
11-0" 4-0" 24'-0"
43-0"
Q) Q j=) Q S
B R R QR
< «Q o «Q o

TYPE 3-3 UNIT
WEIGHT = 39.50 TONS O

7.00
7.00

7.00
7.00

4.50
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APPENDIX 6.2.2 121KIP TRUCK SCHEMATIC

[DAHO
TRANSPORTATION
DEPARTMENT

121 KIP TRUCK
FOR CAPACITY RATING

IDAHO 121 UNIT

NOTE: INDICATED CONCENTRATIONS ARE WHEEL
LOADS IN KIPS OR AXLE LOADS IN TONS.
WEIGHT = 60.5 TONS

14'-6" 4'-4" 242"

79'-6"

6.4167

6.25
6.75

6.4167

e 7227

6.4167

525

5.25

3-30-2004
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APPENDIX 6.2.3 UNDER BRIDGE INSPECTION TRUCK SCHEMATIC

12'-8"

==l O

—27-]

; TR B ..
K
ALK LARY
ENGINE/GEN
18-
— A f——]|

41"-3"

ESTIMATED TOTAL
CURB WEIGHT
70,000 LB

ESTIMATED REAR
AXLE WEIGHT
38,280 LB

AXLE WEIGHT
13,000 LB

ESTIMATED PLISHER

ESTIMATED FRONT
AXLE WEIGHT
18,780 LB
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IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 6: LOAD RATING
APPENDIX 6.2.4 UNDER BRIDGE INSPECTION TRUCK SCHEMATIC
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IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 6: LOAD RATING
APPENDIX 6.3.1 VIRTIS™ SETUP TUTORIAL

*VIRTIS™ SETUP
IMPORTING TRUCKS INTO VIRTIS™ LIBRARY
*Note: All instructions and screenshots were made using Virtis™ version 6.3 or earlier.

1. Click on the Library Explorer Icon on the tool bar at
the top of the screen.

2. Select Vehicles =» Standard Gage =» Agency from the
Library Explorer tree.

3. Select File = Import on the top row of the Menu
Bars

+ 2 Sruchural Sesl
b L Coneseis
o (=] Rl Stesl

3|
Eal

Library lespart

Lok [ Ve Senp = ~Rs O
ub Il cstwiruis. o]

My Fonrt
Trocunant:

4. Locate the file “idahotrucks.xml” and select Open E 4. Browse for “idahotrucks.xml”
(this file may be obtained by contacting the ITD Load | and select Open
Rating Engineer)

o
Hy Dacumanis

iy Congus

[T r— [T ——
Fam

La] Lol
:

Fla o e | Litsimy g Pk [ )

5. Find Standard Gage under Vehicles in the Library N 7
window.

6. Highlight the vehicles to import in the Details:
window.

7. Select the “>” button and the vehicle will move to the icles to import

Selected to Import window.

[ | o |
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APPENDIX 6.3.1 VIRTIS™ SETUP TUTORIAL

Liktary lesparl

vy Fe=n [P s P By leapd
I GimBrwen - e | fwwrpen ] [F =
. = Pettargpie visl | =) B e
8. When all vehicles have been moved to the Selected o O Oy 4| Ht
to Import window, select the Import button. Lok e
=] Flectarapie gl T B3
. . . . =0 Futem Ighld] IR E
The imported vehicles will now be located in the Agency g
folder. g -
| MoreStaniand Sage 8
==l ?r!on ’_"I
=] Stechnl Sl |
2] Cocree - i |
oo | ciw |
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IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 6: LOAD RATING
APPENDIX 6.3.1 VIRTIS™ SETUP TUTORIAL

SETTING UP AN ANALYSIS TEMPLATE IN VIRTIS™

1. Bridge Explorer Icon _
Fis [ Wew Bidge Took Windos el
o JdAalthr S0 EN%

UR E BN W 2 0 [uzs comtam

|

* Uridge Lepdarer (00 ¥irth bridges retriewed lar the currend Bebdar, all rows relrieved)

1. Click on the Bridge Explorer Icon on the tool bar at
the top of the screen.

2. Open any bridge in the Bridge Explorer window by
double clicking on the row it appears in.

B Tew - 1000
0000 ad i

e %Dk TN O
007 50C 48 20 T
Pt 2 = e

ol B e w4 T
el (s L Lol ]
e 4T 21 g M A
SOKRH OO 40 60 I 1]
ok EALA 27 B3 ] :I'.hll
GO RER AL B M EAi
S T @ w Rl
S 200 e a m Rl

BEII0 T T o A

P
@ ¢ ol 3
o i |
LT BB
m e en retrirend Tar D curneed lildur . all e i)
= b Ay Heidgs Warkapace 10041 =1l
3. Select Bridge =» Analysis Settings from the top . oo = o
i et # 2] e
menu row. B e Ceepd W B S
B w L Apcustenanm
e ]
o 12 Pt
BT = C APRITELCTLES DOFRETIONS
s Fapr® Tosol % 08 177 wde secton of BCT
R YT —— £ L emnar AU EEAA TS

2 Analbysis Settings

4. Select the Vehicles tab.

5. Select a rating method in the Rating Menu drop
down menu. This example is for LFD, but that
same steps can be used for LRFR and AS.

6. Click on the works Rating Vehicles to highlight it in e T s, | T ot | sdvrces. |
the Vehicle Summary window. This will allow the e = A% g
vehicles that will be selected to be added to both e : H
the Inventory and Operating lists at the same time. v el Ty
7. Select a vehicle to move to the Vehicle Summary. Tna33 Paners pritistey
8. Select the Add to Rating “>>” button. The selected - s |
vehicle will now be part of the Inventory and E:{o:' EE'- = E:"":E:K’m
Operating lists. kiaheily 121 “ b3 Tyoe 33
Roiel | Oox | Ooen Tomciie | Siwve Tomolan | I T
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APPENDIX 6.3.1 VIRTIS™ SETUP TUTORIAL

9. Select the Output tab in the Analysis Setting
window.
10. Select to generate all available output.

72 Analysls Setlings

[ (o

Ariyon [y
& Siarded o Adbvared
Vigheles | Dt | isrpe |

T bl Flaidls AASHTID Ergeres Flapeds
B Dl Load st Ragent Mo Rejods

B Geder Progastas
B e Lrs
Conbs

& LFD Cabical Lo ispt
& Live Lasdlikoton Repeort
& Trums Pared Point Corcurnnt Farcss Pgon
1+ P Piort Moparrum Fari o Pt

Plafing Matheat | LFD! -

10. Check all boxes

Gelctdd | Clewid fentact Al el

Rt | O | Open Templee | S Tomplue |

ook |

11. Select the Engine tab in the Analysis Settings
window.

12. Select the engine desired from the pull down
menu.

13. Select the Properties button.

'_‘ Analysis Setiings

(hatget Level: 1 - Print sctions ot 1710 points

Prist giider properics. 13

Do wod print desd load distribution output

[ metd prink presiress loss oulpetl.

[ mead prink S moment capaci®y calculations.

Flaarheam Owiput Level: 0 - Do med print Beerheam iermediste oulput

Rt | Caw | DpenTemplan | Sive Tospise |

Co ]

foo | Coeenl |

14. Select to print all available output and calculations
for girder properties, dead load distribution,
prestress losses, and P/S moment calculations.

IHASS Standard Anatysis [venl Properties

I:lwul:lwn|

Buctiee hutpa Leved |1 - Poind sctiona af 180 paants =

Hecelareos Flogota

W Gader propedies

o Cipned b dhubsbotin

F Prsiren lemen

W PG moment capacily caloulsions

14. Check all boxes

dil
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APPENDIX 6.3.1 VIRTIS™ SETUP TUTORIAL

15. Select the Description tab in the Analysis Settings
window.

16. The information typed in the Analysis Event
Description will be output in the Analysis Event
Summary window when the bridge is rated.

17. Select the Save Template button toward the
bottom of the Analysis Setting window.

r o

Viicies | Gusput | D Divscapion |

g [ veni lesonphon

: O —
el ) 15
@ Sundad  savareed 7

Loasd ¥ scior Maired

Roiel |  aw | DpenTemplde | Save Tonplie | [ ] et | Cwed |
| Derplales | Do | Aretym (D | P Fimestn |
18. Type a name for the template in the Template
Name field. 1
19. Select the Save button.
R e —
oo | _ceu |

20. Select View =» Preference from the top menu row.

L Factin Pl

Paped | (lam _I -ﬂpﬂll-iﬁl SHTEI
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APPENDIX 6.3.1 VIRTIS™ SETUP TUTORIAL

21. Select the Analysis tab in the Preferences window.

22. Select the template that has been created above
using the drop down menu under Default Analysis
Setting Template.

The default template will now load with each bridge
that is to be rated.

‘
Prederences

Boctr E vt | Erakph i rmacs | Donfresationnt St | Fiogron Toed |

{ieimdt dnshen Tefuyp Tegise
[LFR it -

Byt Thbgad Vst

T ]

[ |
Finston ger s

17 Automatst iy 1orve o v pergated s mocm

' Formipep prermn mnabyr ol bobors Leogrrey o wey aniivs

B Vigdale bafoes nubsbucs iy
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APPENDIX 6.3.1 VIRTIS™ SETUP TUTORIAL

SETTING UP THE SYSTEM DEFAULTS IN VIRTIS™

Select the Configuration Browser Icon from the tool bar at the top of the screen.
Select System Defaults at the bottom of the Configuration Browser tree.

Select the General tab in the System Defaults window.

Type Idaho Transportation Department in the Agency Name fields.

Select the Save button.

a s wDd e

Fla Bl Vs Wedie b ﬁ 1. Configuration Browser Icon —
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==
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APPENDIX 6.3.1 VIRTIS™ SETUP TUTORIAL

CREATING PULL DOWN MENUS FOR ITD DISTRICTS AND COUNTIES IN VIRTIS™

P wbdRE

© o NG

10.

11.

Click on the Configuration Browser Icon on the tool bar at the top of the screen.

Select Parameters at the bottom of the Configuration Browser Tree.

Select County from the pull down menu.

Click New to add a blank record. A warning will pop up after each new record is created. Just hit Enter or
click on OK and keep adding blank records until you have 44 blank rows. It is OK to create more than 44
blank records, but not less.

Open the Excel file provided by the ITD Load Rating Engineer titled CountiesDistricts.

Click on the County tab at the bottom of the screen.

Highlight the ID and County Name columns is the excel file.

Hit CTRL + C to copy the highlighted information.

Click in the first column of the first empty record on the County Parameters screen and hit CTRL +V to
paste the Counties into Virtis.

Delete any extra blank records you may have created by placing your cursor anywhere in the blank row
and selecting the Delete button.

Select the Save button.

Repeat this process for the ITD Districts.
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IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 6: LOAD RATING

APPENDIX 6.3.2 CREATING A NEW BRIDGE IN VIRTIS™

CREATING A NEW BRIDGE IN *VIRTIS™

CREATING A NEW BRIDGE

*Note: All instructions and screenshots were made using Virtis™ version 6.3 or earlier.

1. Click on the Bridge Explorer Icon on the tool bar
at the top of the screen.

2. Select File = New = New Bridge from the top
menu row.

1. Bridge Explorer Icon _
Bl Vew Beigm Took Wrokss bl

Dt aais Ihformaten & 100 R T — 100D =
R Ve OOTI8 a =
et & min 104 G0 L]
o i (4 10k 200 05 L]
n 8 AT WP 453 w N
A s Y AT T 11 I
T AT W 2T w
i 1 ORI T A o
AT (NN AT m W
LT S 08 ]
L 7 (ra 1T A e =
R 1104 188 ]
i A0 SR 30 TP ]
R T4 B 250 1 4 ]

W A I 11478 CE

prg 030 EETRE R -

3. Fill the information on the Bridge ID field, NBI
Structure ID field, Description tab, Description
(cont’d) tab, Global Reference tab, and Traffic
tab per the instructions in Appendix 6.3.3
Virtis Description Data.

4. Select the OK button.
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iare: [T L vam ik 1753
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gk ey 10520
[Pegn Truck: HUY) - 516 - &8
Wiy 550 v
I‘"I darmecw |l L I.'“lll [}
e e
Fanslty Camod 7y [ 0% Fioubs busber. 0%
Fast btenmctad 5 [OPFFAG0 Grenpacs i Pt [T
Erefat Uit |55 Customany =]
/ 4
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Sitiwn oot | 7 i 0 I o | ek | Cacd

5. You will now see a bridge workspace tree, ready
for data input. Click on the Save Icon on the tool
bar at the top of the screen.

You have now created a bridge from scratch and
have saved it to your database. You may complete
your data input now, or exit (click on the red X
button in the top right corner of the window) and
return in the future to complete your input.
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APPENDIX 6.3.2 CREATING A NEW BRIDGE IN VIRTIS™

CREATING A NEW BRIDGE FROM A COPY OF AN EXISTING BRIDGE

Fla EdE Vew Bidgh Tool Wedis b 1. Bridge Explorer Icon
FU At a6 BN
LEEE A & 0 [US Cossemary =]

1. Click on the Bridge Explorer Icon on the
toll bar at the top of the screen. =

2. Highlight the bridge you would like to I Couri Brkm
copy.

3. Right click on the mouse and select Copy.
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4. Right click on the mouse and select e
PaSte. Foaml ool DA 2510 L
=:\:::m~m LR [
+ - [l Sangie Prdges ns ]
o ™
=;'nrmq- g L
T 4 ] ]
T FT] [}
100 of
Ry 0
L] ]
Mt ety =m " RLLT- %
TR iy oo 10808 " AL - ¥
113 11600 b b R " e L
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" Copy Bridgs X
. Badige I0:  [Cagy of 10000 r
5. Modify the NBI Structure ID for the new et
bridge M Sheckse D [105TS - 5
6. Select the OK button. Mo [Com sl RIS S2
Dwacaphon | Copy of g ] S U5 T e Cardar lncdgn et Posral Mavsr
Deste Tk, S 2041
The copy has been saved and will now appear in Dy B TIEH e
Bridge Explorer and can be modified. . e E P

[3 [ W |
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APPENDIX 6.3.3 ENTERING DESCRIPTION DATA IN VIRTIS™

*VIRTIS™DESCRIPTION DATA

*Note: All instructions and screenshots were made using Virtis™ version 6.3 or earlier.

The following guidance is what ITD requires for Virtis™ load ratings. The Structure Inventory and Appraisal (SI&A) Summary will
be required to fill in all the required information. This can be obtained by contacting the ITD Load Rating Engineer. If the rating
is for a structure that has not yet been built, the SI&A will not exist. In this case, the load rater can fill in the information they do
know, making a note on the Load Rating Summary form that the missing information is to be filled in when the structure is

inventoried by the ITD Bridge Inspector.

e Bridge ID: Enter the Bridge Key for the structure.

e NBI Structure ID (8): Enter the Bridge Key for the structure with as
many leading zeros as the field will allow.

e  Bridge Completely Defined: Do not check this box. This is to be
filled in by the ITD Load Rating Engineer.

e Name: Enter the Structure Name from the SI&A.

e Location, Facility Carried, Feature Intersected, Year Built, Length,
and Mile Post: Enter data from the SI&A.

e  Route Number (5): Input digits 4-8 of the 9 digit Inventory Route
number found on the SI&A.

e  Description: Enter the following 5 pieces of information in the field:

v" A one sentence description of the bridge. Include if the
structure is simple or continuous, the number of spans, the
type of bridge structure (see pg 3 of 4 for structure type
abbreviations), and the feature it spans. For example:
Simple 1 Span RC Tee Girder Bridge over "C" Canal.
Bridge Key: Enter Bridge Key number.

Design Truck: Enter the design truck listed on the plans.
Drawing #: List the drawing number.

Created in Virtis by [your name] (date of analysis)
Checked by [your name] (date of check)

ANANENENEN

ﬂvm|nnw:mfalih-mmlmﬁnruml Tinie

o

Fiars: ' p Pk
Desorgior | 3epis 3 apan TPS bedga et LFRR -
Bre Koy 10RCT
v Truechc BT 545kl
o B 2533 -

District (2): Enter data from SI&A field (2) under “Identification”.

County: Enter data from SI&A field (3) under “Identification.”

Owner (22): Enter data from SI&A field (22) under “Classification.”

Maintainer: Leave blank.

Admin Area: Leave blank. This s to be filled in by the ITD Load

Rating Engineer.

e NHS Indicator: Enter data from SI&A field (104) under
“Classification.”

e  Functional Class: Enter data from SI&A field (26) under

“Classification.”

Note: District and County menus will need to be created by the user.
Please refer to Appendix 6.3.1 Virtis™ Setup for instructions on
how to create menus.

P I i L ;mmw
Deacaption; | Ticapmion oor | kbmrutsens | okl Mebessrcn Pt | Toofic |
Dt 42y | Do & =
N -
D 27 | Babn gy Agercy i |
e =]
PN Ty T =]
HHE i |1 e s R =
Furheeg Dl | 1l e :I
Buipfmrhmcan |5 B T o ] sor | coew |
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APPENDIX 6.3.3 ENTERING DESCRIPTION DATA IN VIRTIS™

There will be nothing on this tab until a bridge alternative is created,
further down the tree. Once a bridge alternative is created this tab will
automatically populate. The rater does not need to do anything with this
tab.

SRR

Badga s | 1465 Stmacsuin 1D 51

o | Tl

™ Bacie Compisdaty Dipfrnct

X = Leave at default (0.00)

Y = Leave at default (0.00)

Elevation: Leave blank

Longitude (17): Input value from SI&A in degrees.
Latitude (16): Input value from SI&A in degrees.

Rkl ki | ol S 1 T ] s | cwss |
T [ e
sidgs T 1§ WiE s D 1] I Badoe T i

Desesphon | Dessoption boont ) | dbanaeres | Fokal Ratwence Poe | Fiae |

e Truck PCT: Enter data from SI&A Update field (109) under “Age
and Service.”

ADT: Enter data from SI&A field (29) under “Age and Service.”
Directional PCT: Enter 100%

Recent ADTT: Let Virtis calculate this value using the above data.
Design ADTT: Use the same value as Recent ADTT

o [y [ Teeplss
Badge © WA St 1D B - e
Dascapiion | Dasorp | Amratires | Gt Pasesprce P [ Tisie |
ThekPC1 [3 -
aor {0

Destorad U7 [100 o
Plosent ADTT: [ETT
gD TT [E77

e  Enter the Name of Materials as listed below:
v Structural Steel: fy= X ksi
v Concrete: “f'c = X ksi”
v" Reinforcing Steel: “Grade XX"
v' Prestressing Strand: Use standard name that is copied from
the Library
e  Enter the Name of Beam Shapes as listed below:
v Use the name that comes standard from the Library if the
shape is copied from the Library.
v’ Ifthe shape is not available to be copied from the Virtis Beam
Shape Library, use the name given to the girder on the plans.
e  Enter the Name of Appurtenances as shown. Make the name
descriptive of the appurtenance.

= Bridge Werkigaca - 10820
Al
] Matemiaki
1 dngtiral e
= [0 Corcrets
I Fo=dkm
I Fo=sim
0 Borforong Sed
o deasde 43
L0 Preseess Srrard
o T ez R
= 20 Tk
SR | ey PR
0 et Bears S
) B Berri
] iBearn
T ssma L v
[ Tos T
[0 LB
w ) Sewd beam Tupes
. 0 Tedeer Boae Sty
20 sppnrtenatent
= Parapet,
S M
iRl
) e

|k Cori. Parapet v Rl Sstroft
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Double click on the words “SUPERSTRUCTURE DEFINITIONS”
to create a new superstructure.
Select Girder System Superstructure from the menu.
Enter the Name as a short sentence which has the following
information:
v Simple or Continuous
v" Number of Spans
v" Type of Structure
= RC =Reinforced Concrete
= PSC = Prestressed Concrete
= CPS = Composite Prestressed Concrete
=SS = Structural Steel
= CSC = Composite Steel
v Feature Intersected
Virtis will generate the members from the data input above in the
tree.
Add a short description behind the girder ID to identify more
clearly. This description will be used in the Member Rating
Results.
Examples:
v' G1 - Exterior
v' G2 - Interior
v' G2 - Interior under Median
v G3 - Exterior under Sidewalk

= Biridge Workspace - 10820

] FPERITRUCTLRE DEFINITIONS. -
[y

o [0 S Lets

s et Frgerte

& I e Pt rament [erons
= 21 MRS

It ) Dpmaine Load Alewncs
T T —
AF Framing Flan Dstal
T Sructure Tygacal Section
e Sgeritnutors Lowk

% I & - Datwrior
I e berior
I 3 tnberior (G2 « teree)
I s Exteritr [G1 - Exterr) -

=V Load Case Description

Loasd Lt Hame

Lo man

Hagm

[ = [

& sptell Wears) Surlsce Al Wewre Surlsos Corpbe ot lers (Hage | D |
Make the load case names more descriptive than DC or DW.
Frethaized vt oy
am e | Oupkws | Dees |
0F ] igey | Cewca | -

Member Description:

Enter Bridge Key: followed by the key number on the first line of
the description. This line will be present in the BRASS output
header information.

List important information concerning dead loads, effective width
calculations, girder information, etc.

Example for a prestressed girder:

v’ Bridge Key: 16290

v 2.5" Asphalt (1999 Report) ==> (5'3")(30 psf) = 157.5 plf

v Parapet & Rail ==> (2.125 ft"2)(150 pcf) + 15 plf = 333.8 plf

v" Diaphragm ==> [(6' 10.5" - 6")(2'0") - (3")"2 - (6")"2](6")(0.15
kcf) = 0.9328 kips

v’ Effective Width ==> L/4 = 156", 12t = 83.25"; c-to-c = 79.5"

v AASHTO Type Il Girder w/ 18 - 1/2" stress relieved stands

v

Final Prestress Working Force per Beam = 449.4 kips

> Bridgs Workspacs - 10830 =]
[N ———pT—Ty
i Mo
=]
o
= gt | Doyrames Lusad Mkcsarc s
& Syt
5 | SPTESTRUCTURE, DEFIRITIONS
Lt gl 3 iy 117 Bricige e L0
= St | D Lol Slirwad
b Lot Cane Drscridun
AF g Plan Detal
BT Sructure Frpecsl Secmer:
e Sperrtrucies Lo
= [0 e Lmis
o 2l Praihess ieooeite
. _:__wwr-rrnm-—-!wrn
=
I %1 Edbgrnr
T G2« nbwice
T G- Tbarice (G2 - [rame
T - Erbarion (G1 - Ente

.Ehhl

e

Deatrpbien Bk Koy VECD

iIG-TI.l

:I-'.rrl'l gl ouemslany (XN aphusbalipior] s 0 ST ITONT pust

= Bk 0N G

e e e

P ]
S
i
1

L]

[
Exl iP5 Guter
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Member Alternative Description: 2 Bridge Werkapacs - 10820 =l
e  Enter a more detailed description of the member. o ) Presresapers d
e Include the type of girder (ie RC, CPS, PSC, SS, CSC, etc.) D Smmm
- I 51 - Cxtevior
Forms

) MEVEER & TERKATIVES
T Eab (074 drder (E) (]
CO 1
oy Mambar Losdt
R gty
= =] MIMDER ALTERHATEVES
I e (08 dirder (E) )
I o e (G2« Interin]

I &4 Extarir (G2 = Extorin) -
4 *
e Bridge Alternative: Give a very general description of the structure. o
e Superstructure: Identify the span and material. This description e [
will be listed in the Structure Rating Results & the Member Rating X -Dtotw 12~ i)
ReSUltS ] BRUDGE &y PERNATIVES . :
. . . . . 45 3 Speany S Bk JEROCH
° Superstructure Altgrnauve: Give a S|mplg name (ie girders) and SR Liciilicelpeir N
link to the appropriate superstructure definition. = @wwmosamwns 8
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APPENDIX 6.3.4 VIRTIS™ IMPORT EXPORT DELETE TUTORIAL

SECTION 6: LOAD RATING

IMPORT, EXPORT, OR DELETE A BRIDGE IN *VIRTIS™

BATCH IMPORT

*Note: All instructions and screenshots were made using Virtis™ version 6.3 or earlier.

< Wirth - [Bridge Explarer [450 Virti bridgen retrieved for the current faldor, al... [2 (3]
A ree Tt Vess Bridge Took ‘Wirdow Help L]
- R T
B s
Batch import can be used for importing one ¥ B @ [uS Costomary =|
bridge or many at the same time. cxentinte RS RS
Db [ et e 1000 e 5
_.‘1’. 1007 03A0A 1336
Pogent T |res o 00308 430
— e o aEme A7 iid
1. Click on the Bridge Explorer Icon on the i s aoint o068
Pt (=20 TS A0 Q0700 48 0
tool bar at the top of the screen. P m T e E
i . T A0S Q040D 2378
2. Select File & Batch Import e e roass sotean o053
i | 8 422 a
LBl TS S
T uunGa £ 6
_IN 100ES QUES0A &1 u
_‘\.'l'l 100K I 1R
_‘\H 10405 IO
EICRTTT] OH 200 76T [} L
4 *
Upen el
Lok w3 S s = =k
15090 e T A0 e
T 19 e = el
g Mlacanl = YEpa
R [
3. Browse to the location of your Virtis Ei -rangerflll . et
xml files and highlight them. - 5
|
4. =>0Open i 5
= = I sl
g] e el
m=- s
X e
n.:.#m i e [ 15645 e = [te=
Vi of by [BRIDGE W s P Esige [ sl =l _l'-rrul_l
5. 9|mport Batch bspart &
4 dctiviylog
Look at the activity log to confirm the Ll
import was successful. If the import was |
successful, the bridge is now in the
database and will show up in bridge
explorer. Note: One of the most common
reasons a bridge will not import is if there is
already a bridge in the database with the
same Bridge Id.
4 * 5
o o/ | | Comioiis |
oot | Cwed |
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BATCH EXPORT

SECTION 6: LOAD RATING
APPENDIX 6.3.4 VIRTIS™ IMPORT EXPORT DELETE TUTORIAL

Wit - [Bridge Fplores (450 Vistis bridges ratrieved for 1bs currest falder, al... [2 |55
E) 6% vew Drdgs Tock Window bl

-0 %

e v IS
Batch export can be used for exporting one Ny O
bridge or many at the same time. S B 8 s covomay —
Dot abuirie Informate 13 B E ;
: OOM0E £ 0 ) 2
H : [ e e o A1 = [
1. Click on the Bridge Explorer Icon on the T e e cos
tool bar at the top of the screen. ;Iﬁ s 30
2. Highlight the bridges to be exported. ;:m :::?MMN E
3. Select File =» Batch Export e v e “
[ o= e S O A B
T 1 -
| feom ooes 300 119
| eo® nuas 3200 .
EDET ] 2500 Th T3 [ L
*
[ &
I sprt T iy ¥ o sty Lo
™ BB [y Fossa] o L
Em Benchis 10
| T
4. Make sure the Export File Format is set
to XML
5. =>Export
LS ¥ 5
|
Eoot | Coal

6. Browse to the location you wish to save
Virtis xml files.
7. =20k

Look at the activity log to confirm the
export was successful. The file is now in xml
format. It may be imported into another
Virtis database, copied, or attached to an e-
mail.

Urewss for Dolder

6-60




IDAHO MANUAL FOR BRIDGE EVALUATION-----SECTION 6: LOAD RATING
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ITD MODIFICATIONS TO *VIRTIS™ STANDARD SETTINGS

CHECK SHEAR AT THE LEGAL AND PERMIT LEVEL AND CONCRETE TENSION AT THE LEGAL LEVEL FOR LRFR
RATINGS

*Note: All instructions and screenshots were made using Virtis™ version 6.3 or earlier.

= [ weErTEUCTLER (OFDETION

1. Double click on each member S et e SN e Y IR O
. . 2Lt Case Caserpron
alternative defined. S P P Dl

T Suturs Typaal Section
Aol St Lasds
ES 1T
¥ [ Frestrers Propertey
+ I} Tew Bunforcenant Csfriiony
= ) MR
1 Gt
iy Pl Liae
A gyt

= ) MIMOER ALTTRRATIES o 1
I

= T @ itear
1 G¥-Frewwr (G-inkerir)
1 cadeerrns (G2-nterior)
1 e (G2 nterior)
1 GeEsteres (] Exterir )
= [0 DRIDGT AL FEERATTATS:

= Member Altermative Description

et Atewraen [T lacks | I

Dpscrption| Factrs | fngna | Imgon  Contial Cptiors |
LFFT

L3 Pore: of lrteres
B Gereaie g ot i

LRFR

L) Pores of brtevest

B Greae g o paia

0O Geeae & i charge ponia 0O Geregr 3 ioitor charge pania
B Geraiite o i -derad sot B Goarmiitn o i -dadwaid ot
Iy e Compuutbion Mathad Ly $haw Computwton Hathod

O Igreaw O Igreus
B Giarmenl Procechas & Garmenl Procechas
0 Splid Frocedus O Seplied Procedus
I8 Leas & Swess Cakulabors I Leat & Swest Cakalabers
2. Select the Control Options tab U vk vacto ecess O Une weiomed e s 3
3. Select the LRFD Options are as shown = & o

Conacder perme kel Serialie shesl ives)

O Gisrmsie ¢ achon changs ponts
B Cimrmsie 6 ot s ponis
Ly Frew Conpeutaton Metod

0 lreae

O Ui BAEHT O K570 b codke
B Ui cumend SA5HTO
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DO NOT LIMIT Mcg/Mpax IN THE CALCULATION OF THE V¢ TERM of EQUATION 9-27 OF THE AASHTO STD. SPEC.

Pl Flr Wew a0 Tooki WiRdGs Ml

= b = &
LEMY

L M i -} |UZ Costamany =

B vl B 4 4

e )

]

§ 5 e b
[P TR ere)

- It | [rpmabmer o] Alcwrdre s
] =] Pty

. 21 AP RiTRUCTLEE (EFROTIONS
1. Double click on each member Pyt s Som % e s Ml G ot
. . ' It § Drpruend | oo Alimmare s
alternative defined. e ot Cvm Dvorven
M P wpar Plars Ciomd sl

2. Select the Engine tab T3 Beture g Sacton
3. Select BRASS LFD from the pull down £ mmien

menu. ¢ L) Sew Aenfirimment Celvdion

4. Right click on the Properties button. ki P

= [ MR AL STERATTVEN 1
- I:mmw#rm/

Cimbgurs e teaotts e maben eodie |BIWSTLIT =

Anabpric Luad Ery Cumgaicd hased on losdings and composite region | Prepedies |
Wheel Advancement: 100 _
PS5 madeling methad: Centerline of simple-span bearing \

Use PS5 beam overhangs.

Use i i span in T,

Dmil adrands dar momes) capaciby il withis
[Hutance fom top of ginder [+ M]; 0.008880 [in]
Mutance fnm battes o girdes [-M]; LSSO000 [in]

Mrthed ueed o determine Vel limit Mendmes 1o 1.0,

HASS Szandard Member Allernativebeam Definilion Properties

o Lo boam emrharsg n B prosteen reded

5. Select the Miscellaneous tab. Mo et coteming b QASHTO 9162121
.. O ] o i e in e s

6. Select no limit on M/Mpax. { Lamel o mrmaet o bt of bbermet

7. Right click on the OK button.

Dt st o Fmarneed Cagaantily f vt

Dt Prcen bop of gecler] boe b |01 n
Drstarce o bcfe of grden| Mn |00 n

Magthoed e 10 delemns Vi ASHT 0 5 20 2.2
ek My J g b 100
et ) M M et 6
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ANALYZE AND VIEW *VIRTIS™MRESULTS

*Note: All instructions and screenshots were made using Virtis™ version 6.3 or earlier.

= LR

i Materials
& ) B Shay 3 4
o ) Seturten
=X Dapit | [t 150
5 Pmioy
= 2 SPIESTEUCTLEE (EFPITIONS
= Nyl g | T CFS Bigs o Cowe Cresk
4 imeat { Ervramm Lo Miwsimocn
b i Cirie Desrptn
A e P Dl
T3 Snturs Topel Section
ey Segernriuns Lasdt
() Eoess Linky
% (L) Paweiras Progastes
+ (2] Fww Renforcement Cefinkions
L s
1 i Esterie
sy Py Lsa
R Gpparty
[ MEPRER, A4 TTERATTVER
- X
T 3 inberme
T a3 (o brberier}
T o 2 Brdevier
I A i Eaterie]
) BTN A4 FERRATTAES

Viewing Results

A. Run Analysis
B. Highlight member alt. with (E)(C) after its name
C. Click on the appropriate icon at the top of the screen
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Icons

1. View Analysis Results

Fin il Vs Bwke  Tosl Wirdow Help

L X

== Eh

Y [Sienic <

EY T
"= Wnatysin Rewuits - Do, CFF Girder

[N
tod RO}

LETE L] s
¥y

EPAS S SN DL AT - erson 700 - Jul 71 000 = BPAST Dapot Veroe £ 8001

7

2. View Analysis Charts (Shear & Moment Diagrams - turn what you view on and off by checking the box
to the left of the item)
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oo e . ——
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P Duphiinge 1 FF T 1w f=.1 ] (L ] G-
B Bk f (% e mh ama LT 5] EE AL
B Prastress fosds i u:: 1] [ 1.|:|: e |u: e AERT T
P Tubiad Preatopms Lo 0 [T ] 8] -7 158 84| JETE3 WA
- Compaty dibort terml {Regs 21 i '|I:|'I: (1T L " i: Va7 u'l.: THTE WA
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. 1 LLE L] wE K] rH 0w -pma EE 2R
" P i we M E e s B2 -ume EiE T
& [ Dmad Loadt = | ¥

3. View Spec Checker (can use the filter to turn on and off checks. Double click on item to open actual

calculation, only available for LRFR)
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4. View Analysis Output (Double click on output to get the BRASS input and output file)
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HOW TO RUN A NON-STANDARD GAGE TRUCK IN *VIRTIS™

*Note: All instructions and screenshots were made using Virtis™ version 6.3 or earlier.

Make sure your superstructure
settings are correct for the
analysis you intend to do

1. Open bridge file
2. Open the Superstructure

Sapertinchon i [Som % 7

Alternatives o B | e [T ]
3. Look on the Vehicle Path Tab ki

T Seve R | G 0 \rgtucly ionpludeal rereeant [100F

4. You may put more than one T i L N s L IR
v Wt Segie S 2050 Bk o) —
path h_ere_. Hc_)wever, the_ T I e ..."i‘i.";": Ef'" o]
analysis time is reduced if I remysipptea B N TG e
you only run the path you : Eﬂ:l?ﬁﬂ: \ A
. + o 3 B T3 By
intend to use. . 7 P::ﬁm;bLM?m
' Do iy S0 S0
5. Also, make sure only & 05 Covattmmnnsiy tom | Cigkime | e |
superstructure system Rl i
deflnltlo.ns are under Bridge e B e TR
Alternatives. NSG cannot be 2 i |

run on line girders.
6. Hit OK, Save file, and Close
file.

Run the Non-Standard Gage Truck
Analysis

7. Highlight the bridge to be
rated. Right click and select
Rate.

CrD gy ol Copr ol 01200
29C M

o AL ST I )
Chagh i
Chasck Ot Rutoreahons <
Feaadl B}
Rt Rasis Wika 0 q
EEA Q06 4D
Visrugs A [vanrs P
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) hnalyi Setrings

8. The Analysis Settings window = = N mﬂ
will come up. Set the Rating Nk Tyra ™ Save Aris Rosis
Method to LFD. (NSG is not Coeiel | e | g |
available for LRFD) R et _ -
9. Set the Analysis Type to ST e
Advanced. POk T e [P
10. Select the vehicle you want 100 Schacae. 10 e " = TR Schesre, 4
to run from your Vehicle prrnriin e
180 Scbmande. 14 brw TER Sehie, 18 ire
Selection list and move it to 160Gk, 106ne = Ackpat Lana Vohice
your Vehicle Summary list 6n ekt b e
with the arrow buttons. L5 —
11. Set the Advanced Analysis :xm_ﬁ,w
Settings by clicking on the R
Advanced button. Bot | Ouw | QomTemstes | S Tomshrs x| Crca_|
12. When the advanced settings
are correct click OK and then =
OK again to begin the NSG T
analysis. It may take several I I I - LA Cwncel

minutes depending on the
complexity of the bridge and
the truck.

PER Simerie, T4 e
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13. Hit View Structure Rating Results button twice.
14. Mate sure Lane/Impact Loading is set to Detailed
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15. Scroll to the right and you
will be able to view the Live
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Factor used in the analysis.
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For more detailed output the bridge must be opened.

16. Select the Member Alternative and click on the Glasses Icon
17. Double click on the BRASS LFD Output File
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Rater

N I A

Checklist for In-House Rehab Ratings that have an existing BrR™ file

Make a copy of the “Completely Defined” BrR™ file that needs to be updated.
Change the file from “Completely Defined” to “Not Completely Defined”.

Make a copy of the Superstructure Definition(s) that needs to be updated and add year and rehab
to the name(s). (Ex. Change “Span 1 CPS Girder Bridge” to “FY 2010 Rehab — Span 1 CPS
Girder Bridge”

Make the appropriate modifications to the copy of the Superstructure Definition.

Make a list of the modifications made in the Description window on the Definition Tab of the
Superstructure Definition window. Include the name and date of the person who made the
modifications.

Add the following sentence to the Description window on the Description tab of the Bridge
Definition. “Modifications to file made by (hame) on (date) for FY (year) rehab. See
Superstructure Definition Description for details.”

Change the Superstructure(s) listed under Bridge Alternatives to the modified Superstructure
Definitions.

Copy the existing Load Rating Summary Form stored under Y:\Load Rating\LRS Calcs and paste
it into Y:\Load Rating\LR Rehabs directory under a folder that’s name contains the bridge key.
Copy and paste the information you added under to the Superstructure Definition into the Remarks
section of the Load Rating Summary Form. (An engineering stamp is not required on an updated
Load Rating Summary Form. Spreadsheet may need to be unprotected to edit.

Put a pdf version of the rehab plans in the same directory as the Load Rating Summary Form

Complete the appropriate cells of the RehabLoadRatingTracking sheet Y:\Load Rating\LR
Rehabs\Rehabl oadRatingTracking.xlsx

Find someone to check the updated file if the updates are not limited to a deck rehab.

When any comments the checker has are resolved, the rater shall send an e-mail to
Tisha.Hyde@itd.idaho.gov. The Subject line of the e-mail should read “Ready for Q/C: (bridge
key) rating updated for FY (year) Rehab”

Checker (only required for updates that are not limited to a deck rehab)

O

The updated file shall be checked by someone who will add “Rehab revisions checked by: (name)
(date)” in the Description window on the Definition Tab of the Superstructure Definition window
and under the Remarks section of the Load Rating Summary Form.

Complete the appropriate cells of the RehabLoadRatingTracking sheet Y:\Load Rating\LR
Rehabs\Rehabl oadRatingTracking.xlsx

6-70



